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' T "" (57)Abstract: 
PROBLEM TO BE SOLVED: To provide a surface acoustic wave filter device 



which has a wide band, good balancing, and the conversion function of 
balanced-unbalanced input and output. 

SOLUTION: The surface acoustic wave filter device includes the following 
devices. The first through the third surface acoustic wave filter elements 1-3 are 
put on the piezoelectric substrate. The transmission amplitude characteristic of 
both the second and the third surface acoustic wave filter elements 2, 3 is almost 
the same but the transmitting phase characteristic of those is quite different 
within the band. At least one IDT2b, 2c of the second surface acoustic wave filter 
elements and at least one IDT3b, 3c of the third surface acoustic wave filter 
elements 3 are connected to one IDT1b, 1c at least one of the first surface 
acoustic wave filter elements 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the 3rd surface acoustic wave filter element, the 1- constituted on 
the piezo-electric substrate and said piezo-electric substrate - Each surface 
acoustic wave filter element has two or more IDT(s) formed along the 
propagation direction of a surface acoustic wave. The said 2nd and 3rd surface 
acoustic wave filter element The transmission amplitude characteristic in a band 
is carrying out abbreviation coincidence, and it is constituted so that transmission 
phase characteristics may differ 180 degrees of abbreviation. At least one IDT of 
said 2nd surface acoustic wave filter element, Surface acoustic wave filter 
equipment with which at least one IDT of the 3rd surface acoustic wave filter 
element is characterized by connecting with at least one IDT of the 1st surface 
acoustic wave filter element, respectively. 

[Claim 2] the 1- formed in the piezo-electric substrate and said piezo-electric 
substrate - it has the 3rd surface acoustic wave filter element, and the 1st 
surface acoustic wave filter element with the 1st IDT formed along the 
propagation direction of a surface acoustic wave It has the 2nd and 3rd IDT 
arranged at the surface wave propagation direction both sides of the 1st IDT. The 
said 2nd and 3rd surface acoustic wave filter element has two or more IDT(s) 



arranged along the propagation direction of a surface acoustic wave. The 
transmission amplitude characteristic in the band of the said 2nd and 3rd surface 
acoustic wave filter element carries out abbreviation coincidence. Are constituted 
so that transmission phase characteristics may differ 180 degrees of abbreviation, 
and the 2nd IDT of the 1st surface acoustic wave filter element is connected to 
the 2nd surface acoustic wave filter element. Surface acoustic wave filter 
equipment characterized by connecting the 3rd IDT of the 1st surface acoustic 
wave filter element to IDT of the 3rd surface acoustic wave filter element. 
[Claim 3] said the 1- the 3rd surface acoustic wave filter element with one IDT, 
respectively IDT which has two IDT(s) arranged at these surface wave 
propagation direction both sides of IDT, and is connected to the 1st surface 
acoustic wave filter element in the 2nd surface acoustic wave filter element, IDT 
connected to the 1st surface acoustic wave filter element in the 3rd surface 
acoustic wave filter element compared with the 1st spacing between these IDT(s) 
and adjoining IDT(s), Surface acoustic wave filter equipment according to claim 2 
characterized by 0.48lambda-0.525lambda Differing when the 2nd spacing 
between these IDT(s) and adjoining IDT(s) sets wavelength of a surface acoustic 
wave to lambda. 

[Claim 4] Said 1st spacing is [Equation 1]. 

Cn/2 + l. 2 2) x l~ (n/2 + 1. 33) xj ( n = 0 ~ 4 Olifi:) 

Come out, it is and said 2nd spacing is [Equation 2]. 

A (2) 

(n/2 + 1. 7 2) XJI~ Cn/2 + 1. 83) xj (n=0~4©&&) 

Surface acoustic wave filter equipment according to claim 3 which comes out and 
is characterized by a certain thing. 
[Claim 5] Said 1st spacing is [Equation 3]. 

SC (3) 

Cn/2 + 1. 22) XA- (n/2 + 1. 33) xl (n = 0 ~ 2 ffl«2&) 



Come out, it is and said 2nd spacing is [Equation 4]. 



a (4) 

(n/2 + 1. 72) Xi- (n/2 + 1. 83) (n = 0 ~ 2 fflSSifc) 

Surface acoustic wave filter equipment according to claim 4 which comes out and 
is characterized by a certain thing. 

[Claim 6] Surface acoustic wave filter equipment according to claim 5 which said 
1 st spacing of is the range of 1 .72lambda-1 .83lambda, and has said 2nd spacing 
in the range of 2.22lambda-2.33lambda. 

[Claim 7] Said piezo-electric substrate is LiTa03. LiTa03 which the single crystal 
is rotating from the Y-axis in 36-44 degrees to Z shaft orientations focusing on 
the X-axis Surface acoustic wave filter equipment according to claim 3 to 6 with 
which it is a substrate and electrode coverage in at least one spacing is made 
into 50% or more among said 1st spacing and 2nd spacing. 
[Claim 8] Surface acoustic wave filter equipment according to claim 7 said whose 
electrode coverage is 63% or more. 

[Claim 9] The 1st and 2nd reflector is prepared in the surface wave propagation 
direction both sides of the field in which two or more IDT(s) are prepared in said 
2nd surface acoustic wave filter element, respectively. The 3rd and 4th reflector 
is prepared in the surface wave propagation direction both sides of the field in 
which two or more IDT(s) are prepared in said 3rd surface acoustic wave filter 
element, respectively. Surface acoustic wave filter equipment according to claim 
3 to 8 with which spacing of the 1st reflector and the 2nd reflector spreads 
spacing of the 3rd reflector and the 4th reflector, abbreviation, etc. and which is 
carried out. 

[Claim 10] It has the 3rd surface acoustic wave filter element, the 1- constituted 
on the piezo-electric substrate and said piezo-electric substrate - said 1st 
surface acoustic wave filter element with the 1st IDT It has the 2nd and 3rd IDT 
arranged at the surface wave propagation direction both sides of the 1st IDT. The 
2nd surface acoustic wave filter element is connected to the 2nd IDT of the 1st 
surface acoustic wave filter element. The 3rd surface acoustic wave filter element 
is connected to the 3rd IDT of the 1st surface acoustic wave filter element. The 



2nd IDT of the 1st surface acoustic wave filter element, Surface acoustic wave 
filter equipment with which about 180 degrees of phase contrast over the 3rd 
input or output of IDT differ in a passband. 

[Claim 11] When the 1st spacing between the 1st and 2nd IDT of said 1st surface 
acoustic wave filter element and the 2nd spacing between the 1st IDT of said 1st 
surface acoustic wave filter element and the 3rd IDT set wavelength of a surface 
acoustic wave filter to lambda Surface acoustic wave filter equipment according 
to claim 10 which 0.48lambda-differs only from 0.525lambda, and is 
characterized by being carried out by it if the phase contrast in a passband with 
the input edge of the 1 st surface acoustic wave filter element is about 1 80- 
degree **. 

[Claim 12] Said 1st spacing is [Equation 5]. 

a en 

Cn/2 + 1. 2 2) xl~ Cn/2 + 1. 33) x} < n = 0 - 4 ffl 

Come out, it is and said 2nd spacing is [Equation 6]. 

a (2) 

<n/2 + l. 7 2) xA~ Cn/2 + 1. 83) xl (n = 0 ~ 4 ©SSSfc) 

Surface acoustic wave filter equipment according to claim 1 1 which comes out 
and exists. 

[Claim 13] Said 1st spacing is [Equation 7]. 

a (3) 

Cn/2 + 1. 2 2) x A- ( n / 2 + 1. 3 3) Xa Cn = 0 - 2 tPg ») 

Come out, it is and said 2nd spacing is [Equation 8]. 

a (4) 

Cn/2+1. 7 2) x X- Cn/2 + 1. 83) xl Cn = 0~2CDffiSt) 

Surface acoustic wave filter equipment according to claim 12 which comes out 
and exists. 

[Claim 14] Surface acoustic wave filter equipment according to claim 13 
characterized by for said 1st spacing being in the range of 1.72lambda- 
1 .88lambda, and said 2nd spacing being in the range of 2.22lambda-2.33lambda. 



[Claim 15] Said piezo-electric substrate is LiTa03. LiTa03 which the single 
crystal is rotating from the Y-axis in 36-44 degrees to Z shaft orientations 
focusing on the X-axis Surface acoustic wave filter equipment according to claim 
1 1 to 14 with which it is a substrate and electrode coverage in at least one 
spacing is made into 50% or more among the 1st spacing in said 1st surface 
acoustic wave filter element, and the 2nd spacing. 

[Claim 16] Surface acoustic wave filter equipment according to claim 15 said 
whose electrode coverage is 63% or more. 

[Claim 17] Surface acoustic wave filter equipment according to claim 10 to 16 
with which said 1st surface acoustic wave filter element is further equipped with 
the 1st and 2nd reflector arranged at the surface wave propagation direction both 
sides of the field in which two or more IDT(s) are prepared, and the distance from 
the 1st IDT to the 1st reflector and the distance from the 1st IDT to the 2nd 
reflector spread abbreviation etc. and which is carried out. 
[Claim 18] every from which the electrode finger crossover width of face of IDT 
which constitutes said 1st surface acoustic wave filter element constitutes the 
2nd surface acoustic wave filter element and the 3rd surface acoustic wave filter 
element ~ the surface acoustic wave filter equipment according to claim 1 to 17 
in the 1 .5 to 3.5 times as much range as the electrode finger crossover width of 
face of IDT. 

[Claim 19] It has a piezo-electric substrate and the 1st and 2nd surface acoustic 
wave filter element constituted on said piezo-electric substrate. Said 1st surface 
acoustic wave filter element has two or more IDT(s) arranged along the surface 
wave propagation direction. Said 2nd surface acoustic wave filter element has 
two or more IDT(s) arranged along the surface acoustic wave propagation 
direction. The transmission amplitude characteristic in the passband of the 2nd 
surface acoustic wave filter element Are carrying out abbreviation coincidence 
with the transmission amplitude characteristic of the 1st surface acoustic wave 
filter element, and as for the 1st surface acoustic wave filter element, the 
transmission phase characteristic is constituted so that it may differ 180 degrees 



of abbreviation. Surface acoustic wave filter equipment with which said terminal 
by which the terminal which one terminal of the 1st and 2nd surface acoustic 
wave filter element is electrically connected to juxtaposition, and the other-end 
child is electrically connected to the serial, and is connected to juxtaposition is 
connected to the unbalance terminal and the serial constitutes the balanced 
terminal. 

[Claim 20] IDT by which the said 1st and 2nd surface acoustic wave filter element 
has three IDT(s), respectively, and has been arranged in the center in the 1st 
surface acoustic wave filter element, When the 2nd spacing between IDT 
arranged in the center in the 2nd surface acoustic wave filter element and IDT 
arranged at both sides sets wavelength of a surface acoustic wave to lambda 
compared with the 1st spacing between IDT(s) arranged at both sides Surface 
acoustic wave filter equipment according to claim 19 characterized by 
0.48lambda-0.525lambda Differing. 

[Claim 21] Said 1st spacing is [Equation 9]. 

it en 

(n/2 + 1. 2 2) XA~ (n/2 + 1. 33) x * (n = 0~4<Dg&) 

Come out, it is and said 2nd spacing is [Equation 10]. 

a (2) 

(n/2 + 1. 7 2) x X~ (n/2 + 1. 83) ( n = 0 ~ 4 

Surface acoustic wave filter equipment according to claim 20 which comes out 
and exists. 

[Claim 22] Said 1st spacing is [Equation 1 1]. 

a (3) 

(n/2+1. 8i) Xl~(n/2+l, 33) Xi ( n = 0 ~ 2 g>g&) 

Come out, it is and said 2nd spacing is [Equation 12]. 

a (4) 

(n/2 + 1. 7 2) xi~ U/2 + 1. 83) xk (n = 0~2g>aHO 



Surface acoustic wave filter equipment according to claim 21 which comes out 
and exists. 



[Claim 23] Surface acoustic wave filter equipment according to claim 22 
characterized by for said 1st spacing being in the range of 1.72lambda- 
1 .88lambda, and said 2nd spacing being in the range of 2.22lambda-2.33lambda. 
[Claim 24] Said piezo-electric substrate is LiTa03. 36-44-degree rotation Y cut 
LiTa03 which the single crystal is rotating from the Y-axis in 36-44 degrees to Z 
shaft orientations focusing on the X-axis Surface acoustic wave filter equipment 
according to claim 20 to 23 with which it is a substrate and electrode coverage in 
at least one spacing is made into 50% or more among said 1st spacing and 2nd 
spacing. 

[Claim 25] Surface acoustic wave filter equipment according to claim 24 said 
whose electrode coverage is 63% or more. 

[Claim 26] It has further the 1st and 2nd reflector arranged at the surface wave 
propagation direction both sides of two or more IDT(s) of said 1st surface 
acoustic wave filter element. The 3rd and 4th reflector is prepared in the surface 
wave propagation direction both sides of the field in which two or more IDT(s) are 
prepared in said 2nd surface acoustic wave filter element, respectively. Surface 
acoustic wave filter equipment according to claim 19 to 25 with which spacing of 
the 1st reflector and the 2nd reflector spreads spacing of the 3rd reflector and the 
4th reflector, abbreviation, etc. and which is carried out. 
[Claim 27] Surface acoustic wave filter equipment according to claim 19 to 26 
characterized by the terminal connected to the unbalance side of said 1st surface 
acoustic wave filter element and the terminal connected to the unbalance side of 
the 2nd surface acoustic wave filter element being connected by the electrode 
pattern on a piezo-electric substrate. 

[Claim 28] It is constituted on the piezo-electric substrate and said piezo-electric 
substrate, and has the surface acoustic wave filter element which has the 1st IDT 
and the 2nd and 3rd IDT arranged at the both sides of the 1st IDT. The 1st IDT, 
When the 2nd spacing between the 1st IDT and the 3rd IDT sets wavelength of a 
surface acoustic wave to lambda compared with the 1st spacing between the 2nd 
IDT, 0.48lambda-differs only from 0.525lambda, and the 1st spacing is [Equation 



13]. 

£ CD 

(n/2 + 1. 2 2) x A~ (n/2 + 1. 33) XX ( n = 0 ~ 4 ©6|ir) 

Come out, it is and said 2nd spacing is [Equation 14]. 

(n/2+L. 7 2) XA- (n/Z + l. 83)xj (n = D-4ffl§§) 

Surface acoustic wave filter equipment by which come out, it is, the 1st IDT is 
connected to an unbalance terminal, and the 2nd and 3rd IDT is connected to the 
balanced terminal. 

[Claim 29] Said 1st spacing is [Equation 15]. 

a (3) 

(n/2 + 1. 22) Xl- (n/2 + 1. 33) x A Cn = 0~2®1S&) 

Come out, it is and said 2nd spacing is [Equation 16]. 

a (4) 

(n/2 + 1. 7 2) xl- (n/2+1. 83) xl (n = 0 ~ 2 

Surface acoustic wave filter equipment according to claim 28 which comes out 
and exists. 

[Claim 30] Surface acoustic wave filter equipment according to claim 28 said 
whose 1st spacing is 1.72lambda-1.83lambda and said whose 2nd spacing is 
2.22lambda-2.33lambda. 

[Claim 31] Surface acoustic wave filter equipment according to claim 28 to 30 
characterized by making electrode coverage in at least one spacing into 50% or 
more among said 1st and 2nd spacing. 

[Claim 32] Surface acoustic wave filter equipment according to claim 31 with 
which said electrode coverage is made into 63% or more. 
[Claim 33] Surface acoustic wave filter equipment according to claim 28 to 32 
with which the 1st and 2nd reflector is arranged and the distance from the 1st 
IDT to the 1st reflector and the distance from the 1st IDT to the 2nd reflector 
spread abbreviation etc. on the outside of said 2nd and 3rd IDT, respectively and 
which is carried out. 



[Claim 34] Surface acoustic wave filter equipment according to claim 19 to 33 
further equipped with the series resonance child connected to the unbalance 
terminal side. 

[Claim 35] Surface acoustic wave filter equipment according to claim 19 to 34 
further equipped with the surface acoustic wave resonator connected to each 
terminal by the side of a balanced terminal at the serial, respectively. 
[Claim 36] Surface acoustic wave filter equipment according to claim 1 to 35 
further equipped with the ladder mold surface acoustic wave filter by which 
cascade connection was carried out to the balanced terminal side. 
[Claim 37] The case material which is further equipped with the electrode pattern 
which is formed on said piezo-electric substrate and is electrically connected with 
the exterior and by which the chip with which said surface acoustic wave filter 
element and said electrode pattern are constituted is carried on said piezo- 
electric substrate, It has further a current carrying part for connecting electrically 
the electrode pattern, said electrode pattern, and package on a chip. Surface 
acoustic wave filter equipment according to claim 1 to 36 with which at least one 
of the electrode pattern formed on said piezo-electric substrate, a package, and 
the current carrying parts has the structure of the approximate line symmetry. 
[Claim 38] Surface acoustic wave filter equipment according to claim 37 with 
which at least two of said electrode pattern, a package, and current carrying 
parts have the structure of the approximate line symmetry to the same symmetry 
axis. 

[Claim 39] It has further the case material by which the chip with which said 
surface acoustic wave filter element is constituted is carried by flip chip bonding 
on said piezo-electric substrate. To said case material One external input 
terminal or an external output terminal, Surface acoustic wave filter equipment 
according to claim 1 to 36 with which two external output terminals or an external 
input terminal is prepared, and said two external output terminals or an external 
input terminal is arranged to one external input terminal or an external output 
terminal at the approximate line symmetry. 



[Claim 40] It has further the case material by which the chip with which said 
surface acoustic wave filter element is constituted is carried by flip chip bonding 
on said piezo-electric substrate. To said case material One external input 
terminal or an external output terminal, Surface acoustic wave filter equipment 
according to claim 1 to 36 with which two external output terminals or an external 
input terminal is prepared, and said two external output terminals or an external 
input terminal is electrically arranged to one external input terminal or an external 
output terminal at the abbreviation symmetry. 

[Claim 41] Surface acoustic wave filter equipment according to claim 39 or 40 

with which at least one or more grounding terminals are arranged between said 

external input terminals and said external output terminals. 

[Claim 42] Surface acoustic wave filter equipment according to claim 39 to 41 

further equipped with at least one grounding terminal arranged between said two 

external output terminals or between external input terminals. 

[Claim 43] The common machine characterized by using a surface acoustic wave 

filter according to claim 1 to 42. 

[Claim 44] The communication device characterized by using surface acoustic 
wave filter equipment according to claim 1 to 42 or a common machine according 
to claim 43. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave filter 
equipment which the characteristic impedances of an input side and an output 
side differ in the detail more, and has an unbalance-balance conversion function 
about surface acoustic wave filter equipment. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and lightweight- 
izing of a portable telephone are progressing, and development of the 
components which compounded not only reduction and a miniaturization of each 
component part but two or more functions is progressing. 
[0003] In view of the above situations, what gave balanced - unbalance 
conversion function and the so-called balun function is studied by the surface 
acoustic wave filter used for RF stage of a portable telephone, and it is 
increasingly used for it focusing on GSM etc. 

[0004] It is unbalance, and it is common to have the characteristic impedance of 
50 ohms, and, as for the part from the antenna of a portable telephone to a band- 
pass filter, they have an impedance (150-200ohm) with a balanced terminal in 
the amplifier used for the latter part of a filter. [ many ] Then, the thing which 
made the function changed into this surface acoustic wave filter from 50-ohm 
unbalance at 150-200-ohm balance have is proposed, using a surface acoustic 
wave filter as a band-pass filter. 

[0005] For example, the unbalanced input-balanced output is realized by JP,10- 
1 17123,A by using four surface acoustic wave filter elements. The configuration 
of surface acoustic wave filter equipment given in this advanced technology is 
shown in drawing 28 . Here, the 2nd surface acoustic wave filter section 206 to 
which the 1st surface acoustic wave filter section 203, surface acoustic wave 



filter element 204, and this surface acoustic wave filter element 204 constituted 
by carrying out two-step cascade connection of the two surface acoustic wave 
filter elements 201 ,202 come to carry out cascade connection of the surface 
acoustic wave filter element 205 from which a transmission phase characteristic 
differs 180 degrees of abbreviation is constituted. Parallel connection of one side 
of each input/output terminal of each surface acoustic wave filter section 203,206 
is carried out, and series connection of another side is carried out, and let the 
unbalance terminal and the series connection terminal be balanced terminals for 
the parallel connection terminal. 

[0006] Moreover, as shown in drawing 29 , the surface acoustic wave filter 
equipment 21 1 which has three IDT(s) is indicated by JP,6-204781 ,A. It is 
arranged so that the phase of two output sides IDT212,213 of both sides may be 
reversed, and each output terminal of IDT21 2,213 constitutes the balanced 
terminal from this surface acoustic wave filter equipment 21 1 . Moreover, let the 
end of the central input side IDT214 be an unbalance terminal. Also in this 
configuration, an input-side impedance can be set to 50 ohms, and an output 
side impedance can be set to 150-200ohm. 
[0007] 

[Problem(s) to be Solved by the Invention] Also in the surface acoustic wave filter 
which has balanced - unbalance I/O mentioned above, broadband-ization is 
demanded with expansion of the band of a cellular-phone system. However, it 
sets in the surface acoustic wave filter which has balanced - unbalance I/O, and 
improvement in that the amplitude is equal and 180 degrees of phases are 
reversed and the so-called unbalance is required in the transmission 
characteristic in the passband between each terminal of an unbalance terminal 
and a balanced terminal. 

[0008] However, with the surface acoustic wave filter equipment currently 
indicated by JP,10-1 17123,A, it has the property in which the impedance which a 
surface acoustic wave filter element has becomes capacitive, along with 
broadband-izing. Therefore, in addition to this capacitive property, the parasitic 



capacitance of the interstage by which two-step cascade connection is carried 
out tended to be added, the impedance mismatch between the surface acoustic 
wave filter sections tended to arise, and broadband-izing was difficult. 
[0009] furthermore -- since four surface acoustic wave filter elements are used -- 
wiring -- complicated -- this -- parasitic capacitance increased also with 
complicated wiring and there was a problem that unbalance deteriorated. 
Furthermore, component size was enlarged, the miniaturization of the device 
itself was difficult, and since the number of the surface acoustic wave filter 
equipment which can be acquired from one wafer decreased, there was a 
problem that cost cost dearly. 

[0010] On the other hand, with surface acoustic wave filter equipment given in 
JP,6-204781,A, since the structure of 212,213 of two IDT(s) for constituting a 
balanced terminal was changed, or it was carried out if the physical relationship 
over IDT214 of the center of IDT1 16,117 was **, unbalance tended to deteriorate. 
Moreover, since IDT212.213 by the side of a balanced terminal was electrically 
connected to the serial, a lost part by the resistance which an electrode finger 
has increased, and there was also a problem that the insertion loss in a 
passband became large. 

[001 1] The purpose of this invention cancels the fault of the conventional 
technique mentioned above, and is a broadband, and its unbalance is good and 
is to offer the surface acoustic wave filter equipment which has balanced - 
unbalance I/O. 
[0012] 

[Means for Solving the Problem] The surface acoustic wave filter equipment 
concerning invention of the 1st of this application It has the 3rd surface acoustic 
wave filter element, the 1- constituted on the piezo-electric substrate and said 
piezo-electric substrate - Each surface acoustic wave filter element has two or 
more IDT(s) formed along the propagation direction of a surface acoustic wave. 
The said 2nd and 3rd surface acoustic wave filter element The transmission 
amplitude characteristic in a band is carrying out abbreviation coincidence, and it 



is constituted so that transmission phase characteristics may differ 180 degrees 
of abbreviation. At least one IDT of said 2nd surface acoustic wave filter element, 
At least one IDT of the 3rd surface acoustic wave filter element is characterized 
by connecting with at least one IDT of the 1st surface acoustic wave filter 
element. 

[0013] The surface acoustic wave filter equipment concerning invention of the 
2nd of this application the 1- formed in the piezo-electric substrate and said 
piezo-electric substrate ~ it has the 3rd surface acoustic wave filter element, and 
the 1st surface acoustic wave filter element with the 1st IDT formed along the 
propagation direction of a surface acoustic wave It has the 2nd and 3rd IDT 
arranged at the surface wave propagation direction both sides of the 1st IDT. The 
said 2nd and 3rd surface acoustic wave filter element has two or more IDT(s) 
arranged along the propagation direction of a surface acoustic wave. The 
transmission amplitude characteristic in the band of the said 2nd and 3rd surface 
acoustic wave filter element carries out abbreviation coincidence. Are constituted 
so that transmission phase characteristics may differ 180 degrees of abbreviation, 
and the 2nd IDT of the 1st surface acoustic wave filter element is connected to 
the 2nd surface acoustic wave filter element. It is characterized by connecting the 
3rd IDT of the 1st surface acoustic wave filter element to IDT of the 3rd surface 
acoustic wave filter element. 

[0014] On the specific aspect of affairs of the surface acoustic wave filter 
equipment concerning the 2nd invention said the 1- the 3rd surface acoustic 
wave filter element with one input side IDT, respectively IDT which has two 
output sides IDT arranged at the surface wave propagation direction both sides 
of an input side IDT, and is connected to the 1st surface acoustic wave filter 
element in the 2nd surface acoustic wave filter element, Compared with the 1st 
spacing between IDT(s) connected to the output terminal, the 2nd spacing 
between IDT connected to the 1st surface acoustic wave filter element in the 3rd 
surface acoustic wave filter element and IDT connected to the output terminal 
When wavelength of a surface acoustic wave is set to lambda, it is constituted 



0.48lambda-0.525lambda So that it may differ. 

[0015] At the aspect of affairs of specification [ that / of the surface acoustic wave 
filter equipment concerning the 2nd invention ], said 1st spacing is [0016]. 

[Equation 17] 

st (1) 

(n/2 + 1. 2 2) X A~ Cn/2+ 1. 3 3) x A ( n = 0 ~ 4 

[0017] Come out, it is and said 2nd spacing is [0018]. 
[Equation 18] 

S (2) 

(n/2 + 1. 7 2) x A~ (tt/2 + 1. 8 3) XA (n = 0~4ag%) 

[0019] It comes out. Said 1st spacing is [0020] more preferably. 

[Equation 19] 

a (3) 

<n/2 + 1. 2 2) x A~ U/2 + 1. 88) ( n = 0 ~ 2 fflftj ft) 

[0021] Come out, it is and said 2nd spacing is [0022]. 

[Equation 20] 

a (4) 

(n/2 + 1. T2) xi~ (n/2 + 1, 83) ( n = 0 ~ 2 OSS) 

[0023] It comes out. Still more preferably, said 1st spacing is the range of 
1 .72lambda-1 .83lambda, and said 2nd spacing is in the range of 2.22lambda- 
2.33lambda. 

[0024] At other specific aspects of affairs of the surface acoustic wave filter 
equipment concerning the 2nd invention, said piezo-electric substrate is LiTa03. 
LiTa03 which the single crystal is rotating from the Y-axis in 36-44 degrees to Z 
shaft orientations focusing on the X-axis It is a substrate and electrode coverage 
in at least one spacing is made into 50% or more among the 1st spacing in said 
1st surface acoustic wave filter element, and the 2nd spacing. 
[0025] The above-mentioned electrode coverage is more preferably made into 
63% or more. On other specific aspects of affairs of the surface acoustic wave 
filter equipment concerning the 2nd invention, further It has further the 1st and 



2nd reflector arranged at the surface wave propagation direction both sides of 
two or more IDT(s) of said 2nd surface acoustic wave filter element. The 3rd and 
4th reflector is prepared in the surface wave propagation direction both sides of 
the field in which two or more IDT(s) are prepared in said 3rd surface acoustic 
wave filter element, respectively, and spacing of the 1st reflector and the 2nd 
reflector spreads spacing of the 3rd reflector and the 4th reflector, abbreviation, 
etc., and is carried out. 

[0026] The surface acoustic wave filter equipment concerning invention of the 3rd 
of this application It has the 3rd surface acoustic wave filter element, the 1- 
constituted on the piezo-electric substrate and said piezo-electric substrate -- 
said 1st surface acoustic wave filter element with the 1st IDT It has the 2nd and 
3rd IDT arranged at the surface wave propagation direction both sides of the 1st 
IDT. The 2nd surface acoustic wave filter element is connected to the 2nd IDT of 
the 1st surface acoustic wave filter element. The 3rd surface acoustic wave filter 
element is connected to the 3rd IDT of the 1st surface acoustic wave filter 
element, and phase contrast over the input or output of the 2nd IDT of the 1st 
surface acoustic wave filter element and the 3rd IDT is characterized by about 
180 degrees differing in a passband. 

[0027] On the specific aspect of affairs of the surface acoustic wave filter 
equipment concerning the 3rd invention When the 1st spacing between the 1st 
and 2nd IDT of said 1st surface acoustic wave filter element and the 2nd spacing 
between the 1st IDT of said 1st surface acoustic wave filter element and the 3rd 
IDT set wavelength of a surface acoustic wave filter to lambda 0.48lambda- 
differs only from 0.525lambda, and it is carried out by it if the phase contrast in a 
passband with the input edge of the 1st surface acoustic wave filter element is 
about 180-degree **. 

[0028] Preferably, said 1st spacing is [0029]. 

[Equation 21] 

a en 

(n/2 + 1. 2 2) X X.~ Cn/2 + 1. 33) XI ( n = 0 ~ 4 ©£J£) 



[0030] Come out, it is and said 2nd spacing is [0031]. 
[Equation 22] 

S (2) 

(n/2 + 1. 7 2) X X~ (n/2 + 1. 83) X A (n=0--4ffl*») 

[0032] Come out, it is and said 1st spacing is [0033] still more preferably. 
[Equation 23] 

3 (3) 

(n/2+1. 2 2) X X~ Cn/2 + 1. 31) xl Cn = 0~2©g£*) 

[0034] Come out, it is and said 2nd spacing is [0035]. 
[Equation 24] 

St ( 4 ) 

(n/2 + 1. 7 2} XJ- (n/2 + 1. 8 3) ^ (n = 0~2©£&) 

[0036] Come out and it is, and more preferably, said 1st spacing is in the range 
of 1 .72lambda-1 .88lambda, and said 2nd spacing is in the range of 2.22lambda- 
2.33lambda. At the aspect of affairs of other specification further of the surface 
acoustic wave filter equipment of the 3rd invention, said piezo-electric substrate 
is LiTa03. LiTa03 which the single crystal is rotating from the Y-axis in 36-44 
degrees to Z shaft orientations focusing on the X-axis It is a substrate and 
electrode coverage in at least one spacing is made into 50% or more among the 
1st spacing in said 1st surface acoustic wave filter element, and the 2nd spacing. 
[0037] Preferably, electrode coverage is made into 63% or more. On other 
specific aspects of affairs of the surface acoustic wave filter equipment 
concerning the 3rd invention, said 1st surface acoustic wave filter element is 
further equipped with the 1st and 2nd reflector arranged at the surface wave 
propagation direction both sides of the field in which two or more IDT(s) are 
prepared, and the distance from the core of the 1st IDT to the 1st reflector and 
the distance from the core of the 1st IDT to the 2nd reflector spread abbreviation 
etc., and it is carried out. 

[0038] On the specific aspect of affairs of the surface acoustic wave filter 
equipment concerning the 1st - the 3rd invention, the electrode finger crossover 



width of face of IDT which constitutes said 1st surface acoustic wave filter 
element is in the 1.5 to 3.5 times as much range as each electrode finger 
crossover width of face of IDT which constitutes the 2nd surface acoustic wave 
filter element and the 3rd surface acoustic wave filter element. 
[0039] The surface acoustic wave filter equipment concerning invention of the 4th 
of this application It has a piezo-electric substrate and the 1st and 2nd surface 
acoustic wave filter element constituted on said piezo-electric substrate. Said 1st 
surface acoustic wave filter element has two or more IDT(s) arranged along the 
surface wave propagation direction. Said 2nd surface acoustic wave filter 
element has two or more IDT(s) arranged along the surface acoustic wave 
propagation direction. The transmission amplitude characteristic in the passband 
of the 2nd surface acoustic wave filter element Are carrying out abbreviation 
coincidence with the transmission amplitude characteristic of the 1st surface 
acoustic wave filter element, and as for the 1st surface acoustic wave filter 
element, the transmission phase characteristic is constituted so that it may differ 
180 degrees of abbreviation. It is characterized by said terminal by which the 
terminal which one terminal of the 1st and 2nd surface acoustic wave filter 
element is electrically connected to juxtaposition, and the other-end child is 
electrically connected to the serial, and is connected to juxtaposition is connected 
to the unbalance terminal and the serial constituting the balanced terminal. 
[0040] On the specific aspect of affairs of the surface acoustic wave filter 
equipment concerning the 4th invention IDT by which the said 1st and 2nd 
surface acoustic wave filter element has three IDT(s), respectively, and has been 
arranged in the center in the 1st surface acoustic wave filter element, When the 
2nd spacing between IDT connected to the unbalance terminal in the 2nd surface 
acoustic wave filter element and IDT connected to a balanced terminal sets 
wavelength of a surface acoustic wave to lambda compared with the 1st spacing 
between IDT(s) arranged at both sides It is constituted 0.48-0. 525lambda So that 
it may differ. 

[0041] With the surface acoustic wave filter equipment concerning the 4th 



invention, said 1st spacing is [0042] preferably. 
[Equation 25] 

£ CI ) 

Cn/2 + l. 2 2) XA~ Cn/2 + 1. 33) (n = 0~4©ffi|fc) 

[0043] Come out, it is and said 2nd spacing is [0044]. 

[Equation 26] 

a (2) 

(n/2 + l. 7 2) x A- Cn/2 + 1. 83) xi (n = 0 ~ 4 

[0045] Come out, it is and said 1st spacing is [0046] more preferably. 
[Equation 27] 

a (3) 

(n/2+1. 2 2) xa~ Cn/2 + 1. 33) xl ( n = 0 - 2 ®«») 

[0047] Come out, it is and said 2nd spacing is [0048]. 
[Equation 28] 

a (4) 

Cn/2 + 1. 7 2) x A- Cn/2 + 1. 83) x A Cn = 0~2©«») 

[0049] Come out and it is, and still more preferably, said 1st spacing is in the 
range of 1.72lambda-1.88lambda, and said 2nd spacing is in the range of 
2.22lambda-2.33lambda. On other specific aspects of affairs of the surface 
acoustic wave filter equipment concerning the 4th invention Said piezo-electric 
substrate is LiTa03. 36-44-degree rotation Y cut LiTa03 which the single crystal 
is rotating from the Y-axis in 36-44 degrees to Z shaft orientations focusing on 
the X-axis It is a substrate. Electrode coverage in at least one spacing is made 
into 50% or more among the 1st spacing in said 1st surface acoustic wave filter 
element, and the 2nd spacing. This electrode coverage is more preferably made 
into 63% or more. 

[0050] On other specific aspects of affairs of the surface acoustic wave filter 
equipment concerning the 4th invention It has further the 1st and 2nd reflector 
arranged at the surface wave propagation direction both sides of two or more 
IDT(s) of said 2nd surface acoustic wave filter element. The 3rd and 4th reflector 



is prepared in the surface wave propagation direction both sides of the field in 
which two or more IDT(s) are prepared in said 3rd surface acoustic wave filter 
element, respectively, and spacing of the 1st reflector and the 2nd reflector 
spreads spacing of the 3rd reflector and the 4th reflector, abbreviation, etc., and 
is carried out. 

[0051] On other specific aspects of affairs of the surface acoustic wave filter 
equipment concerning the 4th invention, the terminal connected to the unbalance 
side of said 1st surface acoustic wave filter element and the terminal connected 
to the unbalance side of the 2nd surface acoustic wave filter element are further 
connected by the electrode pattern on the piezo-electric substrate. 
[0052] The surface acoustic wave filter equipment concerning invention of the 5th 
of this application It is constituted on the piezo-electric substrate and said piezo- 
electric substrate, and has the surface acoustic wave filter element which has the 
1st IDT and the 2nd and 3rd IDT arranged at the both sides of the 1st IDT. The 
1st IDT, When the 2nd spacing between the 1st IDT and the 3rd IDT sets 
wavelength of a surface acoustic wave to lambda compared with the 1st spacing 
between the 2nd IDT, it 0.48lambda-0.525lambda Differs, and the 1st spacing is 
[0053]. 

[Equation 29] 

a en 

(n/2 + 1. 22) xl-( n /2 + l. 33) xA ( n = 0 ~ 4 Oftft) 

[0054] Come out, it is and said 2nd spacing is [0055]. 
[Equation 30] 

SC (2) 

(n/2 + 1. 7 2) XA~ (n/2 + 1. 8 3 ) * J (n = 0~4g>£&) 

[0056] Come out, it is, IDT of the 1st surface acoustic wave filter element 
constitutes an unbalance terminal, and it is characterized by using the 2nd and 
3rd IDT of the 2nd surface acoustic wave filter element as a balanced terminal. 
[0057] By the 5th invention, the 1st spacing is [0058] preferably. 
[Equation 31] 



St (8) 

(n/2+1. 22) XI- (b/Z + 1, 33) xj ( n = 0 ~- 2 fflSti!) 

[0059] Come out, it is and said 2nd spacing is [0060]. 
[Equation 32] 

£ (4) 

(n/2+1. 7 2) x A ~ (n/2 + 1 . 83) ( n = 0 ~ 2 ©*ES) 

[0061] It is carried out. More preferably, the 1st spacing is 1.72lambda- 

1.83lambda, and said 2nd spacing is 2.22lambda-2.33lambda. 

[0062] On other specific aspects of affairs of the 5th invention, electrode 

coverage in at least one spacing of the 1st and 2nd spacing is made into 50% or 

more. Preferably, the above-mentioned electrode coverage is made into 63% or 

more. 

[0063] On other specific aspects of affairs of the surface acoustic wave filter 
equipment concerning the 5th invention, the 1st and 2nd reflector is arranged, 
and the distance from the 1st IDT to the 1st reflector and the distance from the 
1st IDT to the 2nd reflector spread abbreviation etc., and it is made the outside of 
said 2nd and 3rd IDT, respectively. 

[0064] On the specific aspect of affairs of the surface acoustic wave filter 
equipment concerning the 4th - the 5th invention, it has further the series 
resonance child connected to the unbalance terminal side. On other specific 
aspects of affairs of the surface acoustic wave filter equipment concerning the 
4th - invention of the 5th, each terminal by the side of a balanced terminal is 
further equipped with the surface acoustic wave resonator connected to the serial, 
respectively. 

[0065] On the specific aspect of affairs of the surface acoustic wave filter 
equipment concerning the 1st - the 5th invention, it has further the ladder mold 
surface acoustic wave filter by which cascade connection was carried out to the 
balanced terminal side. The surface acoustic wave filter equipment concerning 
the 1st - the 5th invention The case material for containing the chip with which it 
can constitute as surface acoustic wave filter equipment which has proper 



package structure, for example, the surface acoustic wave filter element is 
constituted on said piezo-electric substrate, It has further a current carrying part 
for connecting the electrode pattern and package on a chip in electrode, and it is 
constituted as had the structure of the approximate line symmetry in at least one 
of the electrode pattern formed on said piezo-electric substrate, a package, and 
the current carrying parts. 

[0066] In this case, preferably, as had the structure of the approximate line 
symmetry to the same symmetry axis in at least two of said electrode pattern, a 
package, and current carrying parts, it is constituted. On other specific aspects of 
affairs of the surface acoustic wave filter equipment concerning the 1st - the 5th 
invention It has further the case material by which the chip with which said 
surface acoustic wave filter element is constituted is carried by the flip-chip- 
bonding method on said piezo-electric substrate. One external input terminal 
used for this case material as an unbalance signal terminal, or an external output 
terminal, Two external output terminals or external input terminal used as a 
balanced signal terminal is prepared, and these two external output terminals or 
an external input terminal is arranged to one external input terminal or an 
external output terminal at the approximate line symmetry. 
[0067] On other specific aspects of affairs of the surface acoustic wave filter 
equipment concerning the 1st - the 5th invention, further It has further the case 
material by which the chip with which said surface acoustic wave filter element is 
constituted is carried by flip chip bonding on said piezo-electric substrate. To this 
case material One external input terminal used as an unbalance signal terminal, 
or an external output terminal, Two external output terminals or external input 
terminal used as a balanced signal terminal is prepared, and these two external 
output terminals or an external input terminal is electrically constituted by the 
abbreviation symmetry to one external input terminal or an external output 
terminal. In addition, electrically, even if the symmetry is asymmetry somewhat 
physically, it shall mean the structure where electric length is mostly made into 
the symmetry with wiring etc. 



[0068] On other specific aspects of affairs of the surface acoustic wave filter 
equipment concerning the 1st - the 5th invention, at least one grounding terminal 
is further arranged between the above-mentioned external input terminal and an 
external output terminal. 

[0069] On another specific aspect of affairs of the surface acoustic wave filter 
equipment concerning the 1st - the 5th invention, at least one grounding terminal 
is arranged between two external output terminals used as the above-mentioned 
balanced signal terminal, or between external input terminals. 
[0070] Moreover, using surface acoustic wave filter ****** concerning this 
invention, a common machine like an antenna common machine can be 
constituted, and various communication devices can be constituted using the 
common machine further applied to this invention. 
[0071] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining 
the concrete example of the surface acoustic wave filter equipment concerning 
this invention, referring to a drawing. 

[0072] With reference to drawing 1 , the surface acoustic wave filter equipment 
concerning the 1st example of this invention is explained. The surface acoustic 
wave filter equipment of the 1 st example is equivalent to the example of the 
surface acoustic wave filter equipment concerning invention of the 1st and the 
2nd of this application. 

[0073] Drawing 1 is the top view showing the electrode structure of the surface 
acoustic wave filter equipment of the 1st example. With the surface acoustic 
wave filter equipment of this example, three surface acoustic wave filter elements 
1-3 are formed on the piezo-electric substrate. In addition, as a piezo-electric 
substrate, it is LiTa03. Although proper piezo-electric substrates, such as Xtal, 
can be used, at this example, it is 36-degreeY-XLiTa03. The substrate is used. 
[0074] The 1st surface acoustic wave filter element 1 has three IDT(s) 1a-1c 
arranged along the surface wave propagation direction. The grating mold 
reflectors 1d and 1e are arranged at the surface-wave propagation direction both 



sides of the field in which IDT(s) 1a- 1c are formed. 

[0075] Similarly, also as for the 2nd and 3rd surface acoustic wave filter element 
2 and 3, three IDT(s) 2a-2c, and 3a-3c have the structure arranged along the 
surface wave propagation direction. Moreover, also in the 2nd and 3rd surface 
acoustic wave filter element 2 and 3, IDT(s) 2a-2c, each IDT(s) 1a-1c by which 
the grating mold reflectors 2d, 2e, 3d, and 3e are arranged on the surface-wave 
propagation direction outside of the field in which 3a-3c are prepared, 2a-2c, and 
3a-3c have the sinking comb electrode of a pair, respectively. 
[0076] It islDTIaofthe center of the 1st surface acoustic wave filter element 1, 
while it goes away and a gear-tooth electrode is connected to an input terminal 4. 
Moreover, it is the 2nd arranged on the outside of 1st central IDT1a, the 2nd by 
which the gear-tooth electrode has been arranged by being 3rd IDT1b, while 
going away on the outside of the 2nd surface acoustic wave filter element, 3rd 
IDT2b, and 2c, while goes away, and connects with the gear-tooth electrode 
electrically. Similarly, it is outside IDT1c of the 1st surface acoustic wave filter 
element, while it goes away, and it is the outsides 3b and IDT 3c of the 3rd 
surface acoustic wave filter element 3, while goes away to a gear-tooth electrode, 
and the gear-tooth electrode is electrically connected to it. It is IDT(s) 2a and 3a 
of the center of the 2nd and 3rd surface acoustic wave filter element, while it 
goes away and the gear-tooth electrode is electrically connected to output 
terminals 5 and 6, respectively. It goes away except IDT(s) 1a-1c, 2a-2c, and the 
sinking comb electrode that it 3a-3c Went away and was mentioned above 
among gear-tooth electrodes, and the gear-tooth electrode is connected to touch- 
down potential. 

[0077] An input terminal 4 is an unbalance terminal and output terminals 5 and 6 
are balanced terminals. In addition, the transmission phase characteristics of the 
3rd surface acoustic wave filter element 103 differ the transmission phase 
characteristic of the 2nd surface acoustic wave filter element 102, and 180 
degrees of abbreviation. 

[0078] next, the 1- the concrete example of structure of the 3rd surface acoustic 



wave filter element 1-3 is explained. At this example, electrode finger crossover 
width of face W in IDT(s) 1a-1c is set to 52lambda by the 1st surface acoustic 
wave filter element 1. In addition, lambda shows the wavelength of a surface 
acoustic wave. Each logarithm of an electrode finger [ in / in the logarithm of the 
electrode finger of 1st IDT1a arranged in the center / 16 and Outside 1b and IDT 
1c, i.e., the 2nd and 3rd IDT, ] is 11. Wavelength lambdal of the surface wave in 
IDT(s) 1a-1c is 4.2 micrometers. Moreover, the number of the electrode finger in 
Reflectors 1d and 1e is 120, and wavelength lambdaR is 4.3 micrometers. 
Moreover, the spacing Gl between adjacent IDT1a - 1c is 1.77lambdaR. In 
addition, spacing between adjacent IDT(s) shall mean the pitch between the 
electrode fingers by the side of [ IDT(s) 1a and 1b are / each other / most close 
to ] hot, if between IDT1 a and 1 b is taken for an example. 
[0079] In the 2nd surface acoustic wave filter element 2, electrode finger 
crossover width of face W in IDT(s) 2a-2c is set to 31 lambda. Each logarithm of 
an electrode finger [ in / in the logarithm of the electrode finger of 1st IDT2a 
arranged in the center / 16, Outside IDT, i.e., the 2nd, 3rd IDT2b, and 2c ] is 1 1 . 
Wavelength lambdal of the surface wave in IDT(s) 2a-2c is 4.2 micrometers. 
Moreover, the number of the electrode finger in Reflectors 2d and 2e is 120, and 
wavelength lambda is 4.3 micrometers. Moreover, the spacing Gl between 
adjacent IDT2a - 2c is 1.77lambdaR. 

[0080] If it removes that spacing Gl between adjacent IDT(s) is set to 
2.27lambdaR, it consists of the 3rd surface acoustic wave filter element 103 like 
the 2nd surface acoustic wave filter element 2. 

[0081] If the spacing Gl between IDT(s) which the 2nd surface acoustic wave 
filter element 2 and the 3rd surface acoustic wave filter element 3 adjoin so that 
about 180 degrees of transmission phase characteristics may differ is **, it is 
carried out. In addition, the configuration which changes 180 degrees of 
transmission phase characteristics of the 2nd and 3rd surface acoustic wave filter 
element 2 and 3 is not limited to the structure of changing spacing during Above 
IDT. 



[0082] In addition, in this example and the following examples, since there are 
very many electrode fingers of a surface acoustic wave filter element and 
electrode fingers of a reflector, the drawing is shown in schematic drawing. 
[0083] The input terminal 4 of the surface acoustic wave filter equipment of this 
example is used as an unbalanced input terminal, and the actuation in the case 
of using output terminals 5 and 6 as a balanced output terminal is explained. 
When an electrical signal is inputted into an input terminal 4, the electrical signal 
filtered by the 1st surface acoustic wave filter element 1 is given to the 2nd and 
3rd surface acoustic wave filter element 2 and 3. If IDT(s) 1b and 1c of the 
surface acoustic wave filter element 1 are made into the same structure and 
distance from IDT1a to IDT(s) 1b and 1c is made equal at this time, the electrical 
signal given to the 2nd and 3rd surface acoustic wave filter element 2 and 3 will 
become the same. 

[0084] The electrical signal inputted into the surface acoustic wave filter element 
2 and the surface acoustic wave filter element 3 is filtered again, and is drawn by 
the balanced output terminals 5 and 6. Here, by the surface acoustic wave filter 
element 2 and the surface acoustic wave filter element 3, if the spacing Gl 
between adjacent IDT(s) is ** as mentioned above, it is carried out. Therefore, 
the filtered amplitude characteristic will be the same and about 180 degrees of 
transmission phase characteristics will differ. Therefore, the electrical signal 
drawn by output terminals 5 and 6 has the the same amplitude characteristic, 
and turns into a perfect balanced signal with which about 180 degrees of 
transmission phase characteristics differ. 

[0085] Furthermore, in the surface acoustic wave filter element 1, parameters, 
such as crossover width of face, are set up so that it may have consistency in 50 
ohms which is the characteristic impedance of the unbalanced circuit connected 
to an input terminal 4, for example, an antenna circuit. In the surface acoustic 
wave filter elements 2 and 3, parameters, such as the crossover width of face, 
are set up so that it may have consistency in 1/2 [ with a characteristic 
impedance / of a balanced circuit like the amplifying circuit connected to output 



terminals 5 and 6 / of 150 ohms ]. This is because a characteristic impedance 
becomes equal to one half of the characteristic impedances of a balanced circuit 
the bottom wholly at a case as the unbalance terminal which became 
independent about each terminal 5 and 6 of a balanced circuit. 
[0086] With the surface acoustic wave filter equipment which has the balanced 
unbalance conversion function currently indicated by JP, 10-1 171 23,A mentioned 
above, two surface acoustic wave filter elements were required for the input side 
(unbalance side). 

[0087] On the other hand, at this example, an input side (unbalance side) can 
consist of one surface acoustic wave filter element as mentioned above. 
Therefore, according to this example, it becomes possible to reduce sharply the 
parasitic capacitance which a leading-about electrode or a pad for bondings of 
the shape of a chip which connects the terminal and surface acoustic wave filter 
equipment of the parasitic capacitance formed between the bus bars of adjacent 
IDT, wiring which connects the surface acoustic wave filter element of an input 
side and the surface acoustic wave filter element of an output side, and a 
package etc. has in comparison with the above-mentioned advanced technology. 
Such parasitic capacitance had become a big inhibition factor, when it was going 
to realize broadband-ization of surface acoustic wave filter equipment. 
[0088] The filter shape of a broadband can be realized with the surface acoustic 
wave filter equipment of this example, without being able to reduce such parasitic 
capacitance as mentioned above, and degrading the surface smoothness and 
VSWR in a passband. 

[0089] A continuous line shows the filter shape of this example to drawing 2 . 
Moreover, a broken line shows the filter shape of the surface acoustic wave filter 
equipment produced based on the publication of JP.10-1 17123,A constituted so 
that it might have the same band as the surface acoustic wave filter equipment of 
an example for the comparison. 

[0090] By using the surface acoustic wave filter equipment of this example shows 
that the filter shape of a broadband is obtained so that clearly from drawing 2 . 



Drawing 3 and drawing 4 show similarly each VSWR property by the side of the 
unbalance terminal of the surface acoustic wave filter equipment of this example, 
and the surface acoustic wave filter equipment prepared based on the publication 
of the above-mentioned advanced technology, and a balanced terminal. A 
continuous line shows the property of the surface acoustic wave filter equipment 
of an example, and a broken line shows the property of the conventional example. 
According to this example, it turns out that aggravation of VSWR can be 
controlled so that clearly from drawing 3 and drawing 4 . 

[0091] Moreover, with the surface acoustic wave filter equipment of this example, 
since what is necessary is just to use three surface acoustic wave filter elements, 
a chip size can be made small. Furthermore, the miniaturization of the whole 
surface acoustic wave filter equipment and the surface acoustic wave filter 
equipment acquisition number per [ which is prepared in producing surface 
acoustic wave filter equipment ] wafer can be increased, and a cost cut can be 
aimed at by it. 

[0092] Spacing Gl and Gl between IDT(s) which the 2nd surface acoustic wave 
filter element adjoins is set to 1.77lambda, and drawing 5 and drawing 6 are 
drawings showing the difference of spacing between IDT(s) of the surface 
acoustic wave filter elements 2 and 3 at the time of changing the spacing Gl and 
Gl between IDT(s) which the 3rd surface acoustic wave filter element 3 adjoins, 
and the relation of unbalance. Here, spacing between IDT(s) shall mean the 
distance from the core of the electrode finger nearest to the next IDT among the 
electrode fingers connected to the signal line, without grounding one IDT among 
adjacent IDT(s) to the core of the electrode finger nearest to the next IDT among 
the electrode fingers in IDT of another side connected to the signal line, without 
being grounded. In addition, the difference of spacing of the axis of abscissa of 
drawing 5 and drawing 6 is the value standardized by lambda. 
[0093] Moreover, balanced |A| of the amplitude when the balancing of the 
amplitude and the balancing of a phase considered the surface acoustic wave 
filter equipment of this example to be the device of three ports, and an 



unbalanced input terminal is made into a port 1 and they make the balanced 
output terminals 5 and 6 a port 2 and a port 3, respectively is A=|S21 |-|S31 1, and 
balancing |B-180| of a phase is B=|**S21-**S31|. 

[0094] Ideally, although the unbalance of OdB and a phase of the unbalance of 
the amplitude is 0 degree, as actually usable range, unbalance of 1.5dB or less 
and a phase is made into 20 degrees or less for the unbalance of the amplitude. 
[0095] According to drawing 5 , what the difference of spacing between IDT(s) of 
the surface acoustic wave filter elements 2 and 3 should set it as the range of 
0.48lambda-0.525lambda that the unbalance of the amplitude satisfies such a 
value for in order for the difference of spacing between IDT(s) of the surface 
acoustic wave filter elements 2 and 3 to be the range below 0.525lambda, and 
for the unbalance of a phase to satisfy the above-mentioned value according to 
drawing 6 R> 6 is understood, both [ therefore, ] the unbalance of the amplitude, 
and the unbalance of a phase -- although -- in order to fill the above-mentioned 
range, it turns out that the difference of spacing between IDT(s) in the surface 
acoustic wave filter element 2 and spacing between adjacent IDT(s) in the 
surface acoustic wave filter element 3 should just serve as the range of 
0.48lambda-0.525lambda. 

[0096] In the case of the vertical joint resonator mold surface acoustic wave filter 
element which has three IDT(s), it is already well-known by setting spacing 
between adjacent IDT(s) as the range of x(0.72+n/2) lambda-(0.83+n/2) xlambda 
however n= 0, and 1, 2 and 6 that the filter shape of a broadband can be realized. 
Therefore, various range can be considered as a combination which sets the 
difference of spacing between IDT(s) which the surface acoustic wave filter 
element 2 and the surface acoustic wave filter element 3 adjoin the account of a 
top as the above-mentioned value. 

[0097] However, if the value of n in the above-mentioned formula is enlarged, the 
following problems will arise. That is, drawing 7 R> 7 shows the relation between 
spacing between IDT(s) adjoined when x(n / 2+0.77) lambda, however n set 
spacing between adjacent IDT(s) to 0, 1, 2, and 6, and the bandwidth of surface 



acoustic wave filter equipment in the surface acoustic wave filter element 2 of the 
surface acoustic wave filter equipment of this example. In order to secure the 
bandwidth of 35MHz indispensable as surface acoustic wave filter equipment for 
portable telephones so that clearly from drawing 7 , it turns out that n must carry 
out to six or less. 

[0098] On the other hand, there is also a problem produced by making n small. 
Drawing 9 shows the relation between the spacing Gl between adjacent IDT(s) in 
the 2nd surface acoustic wave filter element 2 when x(0.77+m/2) lambda, 
however m making spacing Gl between adjacent IDT(s) in the 2nd surface 
acoustic wave filter element 2 in the surface acoustic wave filter equipment of 
this example 0 and the natural number, and setting to x(1.27+m/2) lambda 
spacing Gl between IDT(s) which the surface acoustic wave filter element 3 
adjoins, and amplitude unbalance. 

[0099] Moreover, the relation between the spacing Gl between IDT(s) when 
drawing 10 setting to x(0.77+m/2) lambda spacing Gl between IDT(s) which the 
2nd surface acoustic wave filter element 2 in the surface acoustic wave filter 
equipment of this example adjoins, and setting spacing Gl between adjacent 
IDT(s) in the 3rd surface acoustic wave filter element 3 to x(1 .27+m/2) lambda, 
and phase unbalance is shown. 

[0100] In order for amplitude unbalance to satisfy 1.5dB or less and for phase 
unbalance to satisfy 20 degrees or less from drawing 9 and drawing 10 , it turns 
out that there is [ spacing between IDT(s) ] more than 1 .77lambda, i.e., the need 
of setting the value of m or more to one. If spacing between adjacent IDT(s) 
becomes small, the phenomenon in which unbalance gets worse can be 
considered as follows. 

[0101] In the case of a vertical joint resonator mold surface acoustic wave filter, 
adjoining IDT(s) not only carry out an acoustic turnover, but they may join 
together electromagnetic. When, as for the transmission characteristic by the 
acoustic turnover, only 0.5lambda changes spacing between adjacent IDT(s), to 
a phase being reversed by the surface acoustic wave filter elements 2 and 3, it is 



not dependent on spacing between adjacent IDT(s), therefore the transmission 
characteristic by electromagnetic association serves as corresponding 
homologous amplitude. The transmission component of this corresponding 
homologous amplitude is a factor which worsens unbalance, therefore unbalance 
gets worse with the structure where make spacing between IDT(s) small and 
electromagnetic association becomes large. 

[0102] From the above result, the spacing Gl between IDT(s) which the surface 
acoustic wave filter element 2 adjoins The spacing Gl between IDT(s) with which 
it is referred to as xlambda, n= 1, and 2, 3, 4 and 5 and which the surface 
acoustic wave filter element 3 adjoins (0.77+n/2) x(1.27+n/2) lambda, however n 
By considering as the natural number of the range of 1 -5, the filter shape from 
which balancing and bandwidth serve as level which is satisfactory both 
practically can be obtained. 

[0103] Moreover, in taking into consideration the frequency drift by the 
temperature change, the bandwidth of 39MHz is needed. In this case, 
x(0.77+n/2) lambda, however n make spacing Gl between IDT(s) which the 
surface acoustic wave filter element 2 adjoins the natural number of 1-3, and 
x(1.27+n/2) lambda, however n should just make spacing Gl between IDT(s) 
which the surface acoustic wave filter element 3 adjoins the natural number of 1- 
3. 

[0104] Furthermore, in order to obtain wide band width of face most, without 
unbalance getting worse, spacing Gl between IDT(s) which the surface acoustic 
wave filter element 2 adjoins is set to x(0.77+n/2) lambda, however n= 2, and the 
spacing Gl between IDT(s) which the surface acoustic wave filter element 3 
adjoins is understood [ x(1.27+n/2) lambda however n= 2 then ] are good. 
[0105] LiTa03 From the X-axis, two kinds of surface acoustic waves are excited 
by the core from a Y-axis on the piezo-electric substrate which it makes it come 
to rotate in 36 degrees - 44 degrees at Z shaft orientations, and a single crystal is 
spread at it. One surface acoustic wave is the Leakey wave, i.e., a false surface 
acoustic wave, and another is a bulk wave called SSBW. Among these, if being 



used in order to form a resonator and a filter has the main Leakey wave and 
SSBW mainly spreads, a propagation loss will become large and degradation of 
Q of a resonator and increase of the insertion loss as a filter will arise. The two 
above-mentioned kinds of surface acoustic waves are intermingled, and are 
excited and spread. But when [ more near an electric short circuit namely, ] 
electrode coverage is large, the Leakey wave mainly spreads [ a surface 
condition ], and when more close to electric disconnection (i.e., when electrode 
coverage is small), SSBW mainly spreads [ a surface condition ]. 
[0106] Therefore, at least one electrode finger is inserted in the 1st spacing 
between IDT of the center in the 2nd surface acoustic wave filter element, and 
the 2nd and 3rd outside IDT, and the 2nd spacing between the 1st central IDT 
and the 2nd and 3rd outside IDT in the 3rd surface acoustic wave filter element. 
If electrode coverage is raised, the Leakey wave can be made to be mainly able 
to spread, excitation and propagation of SSBW can be controlled, and an 
insertion loss can be reduced. 

[0107] Drawing 8 indicates relation with band interpolation close loss to be the 
electrode coverage in the 1st spacing of the above. 0.5 or more [ in order to 
realize 3.0dB or less which is practical band interpolation close loss ], i.e., it turns 
out that electrode coverage is required 50% or more. Moreover, in order for 
reducing loss further to set an insertion loss to 2.5dB or less in the application 
searched for, it turns out that electrode coverage should just be made into more 
than [ 0.63 or more ], i.e., 63%. It can say that the same is said of the 2nd 
spacing. 

[0108] The signal inputted into the 2nd surface acoustic wave filter element 2 
excites a surface acoustic wave by IDT2b and 2c. This surface acoustic wave is 
spread in the predetermined propagation direction, and a standing wave 
produces the surface acoustic wave reflected and reflected by Reflectors 2d and 
2e between 2d of reflectors, and 2e from a buffer with the surface acoustic wave 
excited. Very much, Q becomes high resonance, and when the excited standing 
wave is received by IDT2a, it is changed into an electric signal in IDT2a by this 



standing wave, and the function as a filter is achieved. Same actuation is 
performed also in the 3rd surface acoustic wave filter element 3. However, 
although an output signal is determined as the standing wave excited according 
to the physical relationship of output side IDT3a, compared with the case where 
phase relation is the 2nd surface acoustic wave filter element, it is reversed by 
shifting the location of IDT3b only 0.5 times of the wavelength lambda of a 
surface acoustic wave. 

[0109] If the spacing C between 2d of two reflectors of the surface acoustic wave 
filter element 2 and 2e differs from the spacing D between 3d of two reflectors in 
the surface acoustic wave filter element 3, and 3e here, the intensity distributions 
of the standing wave in each component will also differ. Therefore, the resonance 
characteristic also changes and the property as a filter also changes, therefore, 
the spacing C between 2d of two reflectors of the surface acoustic wave filter 
element 2, and 2e and the spacing D between 3d of two reflectors of the surface 
acoustic wave filter element 3, and 3e -- abbreviation - degradation of unbalance 
can be controlled by making it an equal value, without the difference in the filter 
shape of the surface acoustic wave filter elements 2 and 3 arising. 
[0110] Moreover, in this example, although the grating mold reflector is used as 
reflectors 1d, 1e, 2d, 2e, 3d, and 3e, it is not limited to this and reflection [ in / a 
piezo-electric substrate end face ] may be used. 
[0111] In this example, the characteristic impedance of an input terminal 
(unbalance terminal) 4 is 50ohms, and the characteristic impedance of output 
terminals 5 and 6 (balanced terminal) is set to 150 ohms. In order to adjust such 
an I/O impedance, by this example, crossover width of face is set as 51 lambda 
as mentioned above so that the surface acoustic wave filter element 1 may be 
adjusted in 50 ohms which is the characteristic impedance of the unbalanced 
circuit connected to an input side. Moreover, electrode finger crossover width of 
face is set as 31 lambda, respectively so that the surface acoustic wave filter 
elements 2 and 3 may be adjusted in 1/2 [ 150-ohm ] which is the characteristic 
impedance of the balanced circuit connected to an output side. This is because a 



characteristic impedance becomes equal to one half of the characteristic 
impedances of a balanced circuit, when each terminal 5 and 6 of a balanced 
circuit is regarded as an independent unbalance terminal. 
[0112] Thus, the ratio of an I/O impedance can be freely set up by planning 
impedance matching with the unbalanced circuit connected to an input side by 
the surface acoustic wave filter element 1 , and planning impedance matching 
with the balanced circuit connected to an output side by the surface acoustic 
wave filter elements 2 and 3. 

[0113] Drawing 1 1 shows the ratio of the crossover width of face of the surface 
acoustic wave filter element 1 connected to the unbalance terminal 4, and the 
electrode finger crossover width of face of the surface acoustic wave filter 
elements 2 and 3 connected to the balanced terminal, and relation with 
bandwidth. Drawing 11 shows that wide band width of face is most obtained 
when a crossover width-of-face ratio is 2.0. Moreover, if the above-mentioned 
crossover width-of-face ratio exceeds 3.5, reduction in bandwidth will exceed 5% 
and the rate of an excellent article will fall. 

[0114] Drawing 12 shows the relation of the value of the ratio of the electrode 
finger crossover width of face of the surface acoustic wave filter element 1 
connected to the unbalance terminal 4, and the electrode finger crossover width 
of face in the surface acoustic wave filter elements 2 and 3 connected to the 
balanced terminals 5 and 6, and VSWR in a passband. When the above- 
mentioned crossover width-of-face ratio is 2.5, VSWR serves as best value, and 
to the case of 1.5 or less, VSWR gets worse remarkably, and it becomes a 
problem practically. Therefore, as for the above-mentioned electrode finger 
crossover width-of-face ratio, it is desirable to set it as the range of 1 .5-3.5. 
[0115] (The 2nd example) Drawing 1 3 is the top view showing the electrode 
structure of the surface acoustic wave filter equipment concerning the 2nd 
example of this invention. In this example, three surface acoustic wave filter 
elements 11-13 are formed on the piezo-electric substrate which is not illustrated. 
In addition, as a piezo-electric substrate, it is LiTa03. Although proper piezo- 



electric substrates, such as Xtal, can be used, at this example, it is 36-degreeY-X. 
LiTa03 It is used, the 1- about the 3rd fundamental structure and connection 
structure of the surface acoustic wave filter elements 1 -1 3, since it is the same as 
that of the 1st example, explanation is omitted [ part / same ] by using 
explanation of the 1st example by ****** which attaches a considerable reference 
number. 

[0116] the place where the surface acoustic wave filter equipment of the 2nd 
example differs from the surface acoustic wave filter equipment of the 1st 
example -- the 1- it is in the electrode structure in the 3rd surface acoustic wave 
filter element 11-13. 

[0117] In addition, transmission phase characteristics differ 180 degrees of 
abbreviation, and the outside IDT of the 1st surface acoustic wave filter element 
11, i.e., the electrical signal outputted from 2nd and 3rd IDT 11b and 11c, has the 
amplitude equal to the 2nd and 3rd surface acoustic wave filter element 12 and 
13, and each surface acoustic wave filter elements 1 1 and 12 consist of this 
examples so that the electrical signal with which phases differ 180 degrees of 
abbreviation may be given, so that clearly from explanation of the below- 
mentioned actuation. 

[0118] In this example, electrode finger crossover width of face W in IDT(s) 11a- 
11c is set to 52lambda in the 1st surface acoustic wave filter element 1 1. In 
addition, lambda shows the wavelength of a surface acoustic wave. 
[01 19] In the 1st surface acoustic wave filter element 11, each logarithm of an 
electrode finger [ in / in the logarithm of the electrode finger of 1st IDT1 1a 
arranged in the center / 16 and Outside 11b and IDT 11c, i.e., the 2nd and 3rd 
IDT, ] is 11. Moreover, wavelength lambdal in IDT(s) 11a-11c is 4.2 micrometers. 
Moreover, the number of the electrode finger in Reflectors 1 1 d and 11 e is 120, 
and wavelength lambdaR is 4.3 micrometers. Moreover, the 1st spacing A1 
between 1st IDT11a and 2nd IDT1 1b It is 1.77lambdaR and is the 2nd spacing 
B1 between 1st IDT11a and 3rd IDT11c. It is referred to as 2.27lambdaR. 
[0120] In the 2nd surface acoustic wave filter element 12, electrode finger 



crossover width of face is 31 lambda, and each logarithm of an electrode finger 
[ in / in the logarithm of the electrode finger of 1st IDT12a arranged in the center/ 
16 and Outside 12b and IDT 12c, i.e., the 2nd and 3rd IDT, ] is 11. Moreover, 
wavelength lambdal in IDT(s) 12a-12c is 4.2 micrometers. Moreover, the number 
of the electrode finger in Reflectors 12d and 12e is 120, and wavelength 
lambdaR is 4.3 micrometers. Moreover, spacing A2 between 1st IDT12a and 2nd 
IDT12b It is 1.77lambdaR and is spacing B-2 between 1st IDT12a and 3rd 
IDT12c. It is referred to as 1.77lambdaR. 

[0121] Moreover, the 3rd surface acoustic wave filter element 13 is constituted 
like the 2nd surface acoustic wave filter element 1 2. The input terminal 4 of the 
surface acoustic wave filter equipment of the 2nd example is used as an 
unbalanced input terminal, and the actuation in the case of using output terminals 
5 and 6 as a balanced output terminal is explained. 

[0122] When an electrical signal is inputted into an input terminal 4, a surface 
acoustic wave is excited by 1st IDT11a of the 1st surface acoustic wave filter 
element. This surface acoustic wave is spread in the direction where an 
electrode finger is prolonged, and the direction which intersects perpendicularly, 
and is reflected by Reflectors 1 1 d and 11e, it interferes in the reflected surface 
acoustic wave with the surface acoustic wave excited, and a standing wave 
produces it between 1 1 d of two reflectors, and 11e. When this standing wave 
arises, it becomes high resonance of Q very much, and the excited standing 
wave is received by IDT(s) 11b and 11c of an output side. Therefore, it is 
changed into an electric signal and the 1st surface acoustic wave filter element 
1 1 operates as a filter. 

[0123] In this case, although an output signal is determined by the physical 
relationship of the standing wave formed and IDT(s) 11b and 11c of an output 
side, phase relation can be reversed by shifting either of IDT(s) 11b and 11c only 
about 0.5 times of the wavelength lambda of a surface acoustic wave. For a 
phase characteristic, the electrical signal outputted from IDT1 1b in the 2nd 
example and the electrical signal outputted from IDT11c are the 1st and 2nd 



spacing A1 and B1 so that it may differ 180 degrees of abbreviation. It is set as 
mentioned above. Therefore, the amplitude is equal and the electrical signal with 
which 180 degrees of phases differ is given to the 2nd and 3rd surface acoustic 
wave filter element 12 and 13. Furthermore, the outputted signal is filtered by the 
2nd and 3rd surface acoustic wave filter element 12 and 13, and the filtered 
signal is outputted to output terminals 5 and 6 as a balanced signal. 
[0124] From the result of drawing 5 and drawing 6 which were mentioned above, 
it also sets in the 2nd example, and is the 1st spacing A1 between IDT1 1a and 
IDT1 1b. The 2nd spacing B1 between IDT11a and IDT11c It is guessed that 
what is necessary is just to set a difference as the range of 0.48lambda- 
0.525lambda. 

[0125] moreover, spacing between above-mentioned IDT-IDT -- x(n / 2+1.22) 
lambda-(n / 2+1 .33) xlambda -- [ -- however, n - integer] of 0-4, and x(n / 2+1 .72) 
lambda-(n / 2+1.83) xlambda -- [ -- however, when n considers as combination 
with integer] of 0-4, degradation of unbalance is prevented and a broadband 
property is acquired. 

[0126] Furthermore, IDT12a of a center [ in / like the case of the 1st example/ 
the 2nd surface acoustic wave filter element 12 ], 1st IDT13a of the center in the 
1st spacing between 2nd and 3rd outside IDT 12b and 12c, and the 3rd surface 
acoustic wave filter element, If at least one electrode finger is inserted in the 2nd 
spacing between 2nd and 3rd outside IDT 13b and 13c and the electrode 
coverage in the field of the above-mentioned spacing is raised, the Leakey wave 
can be made to be mainly able to spread and an insertion loss can be reduced. 
In this example therefore, electrode coverage in the 1st and 2nd spacing of the 
above is made into 63%, and reduction of an insertion loss is achieved by it. 
[0127] Moreover, in this example, the 1st and 2nd spacing differs and 
aggravation of amplitude unbalance is prevented by it. Moreover, the distance P 
from 1st IDT1 1a in the 1st surface acoustic wave filter element 11 to 1 1d of 
reflectors and distance Q2 from IDT1 1a to 1st reflector 1 1 e It is made equal and 
the asymmetry of the excitation intensity distribution of the standing wave formed 



in the 1st surface acoustic wave filter element of it is canceled. Therefore, 
reinforcement of the surface acoustic wave which IDT(s) 11b and 11c can 
receive is made equal, and aggravation of unbalance is controlled by it. In 
addition, distance P and Q says the distance between the core of an outermost 
electrode finger, and the core of the electrode finger by the side of the innermost 
[ of Reflectors 1 1 d and 1 1e ] among the electrode fingers connected to the signal 
line of IDT11a, respectively. 

[0128] (The 3rd example) Drawing 14 is the schematic-drawing-top view showing 
the electrode structure of the surface acoustic wave filter equipment of the 3rd 
example, the 3rd example ~ also setting ~ the 1- the 3rd surface acoustic wave 
filter element 31-33 is formed on the piezo-electric substrate. Each surface 
acoustic wave filter elements 31-33 are constituted like the 2nd example. 
Therefore, about the same part as the 2nd example, it omits by using explanation 
of the 2nd example. 

[0129] But in the 3rd example, the connection structure of the surface acoustic 
wave filter element 31 and the surface acoustic wave filter elements 32 and 33 
differs from the 2nd example, namely, - the 3rd example - the 1- float 
connection of the outside IDT of the 3rd surface acoustic wave filter element 31- 
33, i.e., 31b, 31c, 32b, 32c, 33b, and 33c, is grounded and made. 
[0130] More specifically, one sinking comb electrode of 2nd IDT31b of the 1st 
surface acoustic wave filter element 31 is connected to the one side edge of 2nd 
and 3rd IDT 32b and 32c of the 2nd surface acoustic wave filter element 32. On 
the other hand, the another side edge of IDT31b is connected to the another side 
edge of IDT(s) 32b and 32c of the 2nd surface acoustic wave filter element 32. 
Similarly, the 1st edge of 3rd IDT31c of the 1st surface acoustic wave filter 
element 31 is connected to the 1st edge of 2nd and 3rd IDT 33b and 33c of the 
3rd surface acoustic wave filter element 33, and the 2nd edge of IDT31c is 
connected to the 2nd edge of IDT(s) 33b and 33c. 

[0131] In addition, 31d, 31e, 32d, 32e, 33d, and 33e show a reflector. About 
other points, it is the same as that of the 2nd example. Therefore, also in the 3rd 



surface acoustic wave filter equipment, it can be made to operate like the surface 
acoustic wave filter equipment of the 2nd example, and the same effectiveness is 
acquired. In addition, since it has the above-mentioned connection structure, the 
number of the bonding pads for touch-down can be lessened remarkable, the 
miniaturization of surface acoustic wave filter equipment can be advanced, and 
the parasitic capacitance which originates in connection wiring with a bonding 
pad and a bonding pad further can be reduced. 

[0132] (The 4th example) Drawing 15 is the schematic-drawing-top view showing 
the electrode structure of the surface acoustic wave filter equipment concerning 
the 4th example of this invention. 

[0133] On the piezo-electric substrate which is not illustrated with the surface 
acoustic wave filter equipment of this example The 1st and 2nd surface acoustic 
wave filter element 41 and 42 is constituted. As a piezo-electric substrate, the 
piezo-electric substrate which consists of electrostrictive ceramics, a piezo- 
electric single crystal, etc. can be used, and it is 36-degreeY-X at this example. 
LiTa03 The substrate is used. 

[0134] The 1st and 2nd surface acoustic wave filter element 41 and 42 is a 
resonator mold surface acoustic wave filter element which all has three IDT(s) 
41a-41c, and 42a-42c. 

[0135] Common connection of the 1st edge of 1st IDT41a of the center of the 
surface acoustic wave filter element 41 and the 1st edge of 1st IDT42a of the 
center of the 2nd surface acoustic wave filter element 42 is made, and they are 
connected to the input terminal 4. 

[0136] Moreover, the 2nd edge of 1st IDT 41a and 42a is grounded. On the other 
hand, Outside 41b and IDT 41c, i.e., IDT(s), is connected to an output terminal 5, 
and Outside IDT, i.e., one edge of 2nd and 3rd IDT 42b and 42c, is connected to 
the output terminal 6. In addition, the another side edge of 2nd and 3rd IDT 41 b, 
41c, 42b, and 42c is grounded. 

[0137] Moreover, Reflectors 41d, 41e, 42d, and 42e are arranged at the both 
sides of the field in which IDT(s) 41a-41c, and 42a-42c are prepared, 



respectively. In this example, to the transmission phase characteristic of the 2nd 
surface acoustic wave filter element 42, if the transmission phase characteristic 
of the 1st surface acoustic wave filter element 41 is 180 degree ** of abbreviation, 
it is carried out. 

[0138] Electrode finger crossover width of face W is set to 31 lambda, and, more 
specifically, the logarithm of the electrode finger of IDT41a is [ the logarithm of 16 
and the electrode finger of IDT(s) 41b and 41c of the 1st surface acoustic wave 
filter element 41 ] 11. Moreover, lambdal of IDT(s) 41a-41c is 4.2 micrometers, 
the number of the electrode finger of Reflectors 41 d and 41 e is 120, and 
wavelength lambdaR in Reflectors 41d and 41e is set to 4.3 micrometers. And 
1st spacing Gl 1 between IDT41a, and IDT41b and 41c It is referred to as 
1.75lambdaR. 

[0139] At the 2nd surface acoustic wave filter element 42, it is the 2nd spacing Gl 
2 between IDT42a, and IDT42b and 42c. If it removes being referred to as 
2.25lambdaR, it is constituted like the 1st surface acoustic wave filter element 41 . 
As mentioned above, it is carried out if the 1st spacing and 2nd spacing are **, 
and with them, the 1st surface acoustic wave filter element 41 and the 2nd 
surface acoustic wave filter element 42 have the almost equal transmission 
amplitude characteristic, and the transmission phase characteristic changes 180 
degrees of abbreviation. 

[0140] The input terminal 4 of the surface acoustic wave filter equipment of this 
example is an unbalance terminal, this input terminal 4 is considered as an input, 
and the actuation at the time of using the balanced output terminals 5 and 6 as 
an output terminal is explained. 

[0141] If an electrical signal is inputted into an input terminal 4, the signal of in 
phase and this amplitude will be impressed to the 1st and 2nd surface acoustic 
wave filter element 41 and 42. This signal is impressed to IDT(s) 41a and 42a, 
and a surface wave is excited. This surface wave spreads in the direction where 
an electrode finger is prolonged, and the direction which intersects 
perpendicularly, and is reflected by Reflectors 41 d, 41e, 42d, and 42e. Therefore, 



the reflected surface acoustic wave is buffered with the surface acoustic wave 
excited, and a standing wave is formed between two reflectors 41 d, 41 e, or 42d 
and 42e. Therefore, it becomes high resonance of Q very much, and waves are 
received by IDT(s) 41b, 41c, 42b, and 42c connected to output terminals 5 and 6, 
and the excited standing wave is changed into an electric signal. An output signal 
is determined by the standing wave excited at this time, and the physical 
relationship of output sides 41b, 41c, 42b, and IDT 42c. 

[0142] In this example, spacing between the 1st spacing between IDT41a in the 
surface acoustic wave filter element 41, and IDT41b and 41c, IDT42a in the 2nd 
surface acoustic wave filter element 42, and IDT42b and 42c is carried out, if 
only 0.50 times of the wavelength of a surface acoustic wave are **. Therefore, 
the phase has reversed the signal outputted from the 1st surface acoustic wave 
filter element 41 , and the signal outputted from the 2nd surface acoustic wave 
filter element 42. 

[0143] Therefore, the surface acoustic wave filter elements 41 and 42 have the 
property that 180 degrees of transmission phase characteristics differ, the 
amplitude is equal and the electrical signal with which 180 degrees of phases 
differ is drawn by the output terminals 5 and 6 which are balanced output 
terminals. 

[0144] In addition, in this example, since it is the filter of the one-step 
configuration which used two surface acoustic wave filter elements 41 and 42, 
band interpolation close loss can be made very small. The filter shape of the 
surface acoustic wave equipment of the 4th example is shown in drawing 1616 . 
It turns out that the loss in a passband can be reduced so that clearly from 
drawing 16 . 

[0145] Also in the 4th example, it can be said from the result of drawing 5 and 
drawing 6 that what is necessary is just to set the difference of the 1st spacing 
and the 2nd spacing as the range of 0.48lambda-0.525lambda. 
[0146] moreover, the 1st spacing and 2nd spacing -- x(n / 2+1.22) lambda-(n / 
2+1 .33) xlambda - [ -- however, n with integer] of 0-4 (n / 2+1 .72) xlambda-(n / 



2+1.83) xlambda ~ [ - however, n is considering as combination with integer] of 
0-4, and degradation of unbalance is prevented and it can do [ acquiring a 
broadband property or ]. 

[0147] Moreover, also in the 4th example, by inserting one or more electrode 
fingers in the 1st and 2nd spacing, and raising electrode coverage to it like the 
1st example, the Leakey wave can be made to be mainly able to spread and 
excitation and propagation of SSBW can be controlled. Therefore, the surface 
acoustic wave filter equipment of low loss can be offered by making more 
preferably electrode coverage in the 1st and 2nd spacing into 63% or more 50% 
or more. 

[0148] In this example, in the 2nd surface acoustic wave filter element 42, since 
the physical relationship of output sides 42b and IDT 42c is shifted only 0.5 times 
of the wavelength of a surface acoustic wave compared with the location of the 
output sides 41b and IDT 41c in the 1st surface acoustic wave filter element, 
phase relation is reversed as mentioned above. 

[0149] Here, if spacing between 41d of two reflectors of the 1st surface acoustic 
wave filter element 41 and 41 e differs from spacing between 42d of two reflectors 
of the 2nd surface acoustic wave filter element 42, and 42e, the intensity 
distribution of the standing wave in each component will change. Therefore, the 
resonance characteristic also changes and it is expected that the property as a 
filter also changes. Therefore, it is the spacing P1 between 41 d of reflectors, and 
41 e preferably. 42d of reflectors, and spacing Q1 between 42e Abbreviation etc. 
can be spread and degradation of unbalance can be controlled by it. 
[0150] in addition, although it is alike, it also sets in the 4th example and the 
grating mold reflector is illustrated about Reflectors 41d-42e, the reflector of other 
proper structures like the reflector using the reflection in a chip end face can be 
used, for example. 

[0151] Moreover, the parasitic capacitance which the surface acoustic wave filter 
element 41 has, and the parasitic capacitance which the surface acoustic wave 
filter element 42 has will be shared by making common connection of IDT41a of 



the center of the surface acoustic wave filter element 41 , and the IDT42a of the 
center of the surface acoustic wave filter element 42 with the electrode pattern on 
a piezo-electric substrate, and connecting with the unbalanced input terminal 4. 
Therefore, unbalance is improved by it. 

[0152] (The 5th example) The electrode structure of the surface acoustic wave 
filter equipment of the 5th example is shown in Fig. 17 with a schematic-drawing- 
top view. 

[0153] Also in this example, two resonator mold surface acoustic wave filter 
elements are used like the 4th example. That is, the 1st and 2nd surface acoustic 
wave filter element 51 and 52 is constituted on the piezo-electric substrate. 
Moreover, in the 1st and 2nd surface acoustic wave filter element 51 and 52, the 
float electrode fingers 53a-53d between central IDT(s) 51a and 52a and 2nd and 
3rd outside IDT 51b, 51c, 52b, and 52c are inserted, respectively. IDT(s) 51a-51c 
and Reflectors 51 d and 51 e are constituted almost like IDT(s) 41a-41c of the 
surface acoustic wave filter element 41 of the 4th example, and Reflectors 45d 
and 45e. Moreover, the 2nd IDT(s) 52a-52c and Reflectors 52d and 52e of the 
surface acoustic wave filter element 52 are constituted almost like IDT(s) 42a- 
42c of the 2nd surface acoustic wave filter element 42 of the 4th example, and 
Reflectors 42d and 42e. 

[0154] Like this example, the float electrode fingers 53a-53d may be formed 
independently of IDT, and electrode coverage of spacing between IDT(s) can be 
made into 50% or more by it. 

[0155] (The 6th example) Drawing 18 is a schematic-drawing-top view for 
explaining the surface acoustic wave filter equipment concerning the 6th example. 
On the piezo-electric substrate which is not illustrated, one surface acoustic wave 
filter element 61 is constituted. As a piezo-electric substrate, it is 36-degreeY-X 
at this example. LiTa03 Although the substrate is used, it is LiTa03 of other cut 
**. A substrate and the piezo-electric substrate which consists of other 
piezoelectric material can be used suitably. 

[0156] In the surface acoustic wave filter element 61, three IDT(s) 61a-61c are 



formed along the surface wave propagation direction. Reflectors 61 d and 61 e are 
formed in the both sides of the field in which IDT(s) 61a-61c are formed. 
[0157] The end of 1st central IDT61a is connected to the input terminal 4 which is 
an unbalanced input terminal in this example. The other end of IDT61a is 
grounded. The end of 2nd and 3rd outside IDT 61 b and 61 c is connected to the 
output terminals 5 and 6 which are balanced output terminals, and each other 
end is grounded. Although Reflectors 61d and 61e consist of grating mold 
reflectors, they may consist of other reflectors. 

[0158] Electrode finger crossover width of face W of IDT(s) 61a-61c is set to 
31 lambda, and each logarithm of 1 6 and the electrode finger of IDT(s) 61b and 
61c is set to 1 1 for the logarithm of the electrode finger of IDT61a. Moreover, 
wavelength lambdal of the surface wave in IDT(s) 61a-61c is 4.2 micrometers. 
[0159] The number of the electrode finger in Reflectors 61 d and 61 e is 120 each, 
and wavelength lambdaR is 4.3 micrometers. The 1st spacing JI1 between 
IDT61a and IDT61b It is 1.75lambdaR and is the 2nd spacing JI2 between 
IDT61a and IDT61c. They are 2.25lambdaR. 

[0160] With the surface acoustic wave filter equipment of this example, if an 
electrical signal is inputted into IDT61a from an input terminal 4, a standing wave 
will be formed between 61 d of reflectors, and 61 e like the case where they are 
the 1st - the 5th example. Very high resonance is obtained, waves are received 
by IDT(s) 61b and 61c by this standing wave, and the excited standing wave is 
taken out from output terminals 5 and 6. 

[0161] Also in this example, an output signal is determined as the standing wave 
excited according to the physical relationship of output sides 61b and IDT 61c. In 
this example, since the 1st spacing between IDT61a and 61b differs from the 2nd 
spacing between IDT61a, IDT61a, and IDT61c only 0.50 times of the wavelength 
of a surface acoustic wave, the phase of the output signal of IDT(s) 61b and 61c 
is reversed. 

[0162] Therefore, since the electrical signal outputted from IDT61b and the 
electrical signal outputted from IDT61c have the property that 180 degrees of 



transmission phase characteristics differ, the electrical signal with which the 
amplitude is equal with an electrical signal and 180 degrees of phases differ from 
output terminals 5 and 6 is drawn. 

[0163] Also in this example, the result of drawing 5 and drawing 6 shows that 
what is necessary is just to set the difference of the 1st and 2nd spacing as the 
range of 0.48lambda-0.525lambda. moreover, spacing JI1 and JI2 between 
IDT(s) x(n+1.22) lambda-(n+1.33) xlambda - [ -- however, n - integer] of 0-4, 
and x(n+0.72) lambda-(n+0.83) xlambda -- [ - however, when n considers as 
combination with integer] of 0-4, degradation of unbalance can be controlled and 
a broadband property is acquired. 

[0164] Furthermore, in this example, it is supposed that the electrode finger by 
the side of the innermost [ of IDT(s) 61b and 61c ] is broad, and they are the 
spacing JI1 and JI2 between IDT(s) by it. Electrode coverage which can be set is 
set to 0.63. Therefore, spacing JI1 and JI2 between IDT(s) The propagation loss 
which can be set is made small. Therefore, aggravation of the amplitude 
unbalance by the 1st and 2nd spacing differing is prevented. 
[0165] Moreover, by making equal distance P and Q from central IDT61a to 
Reflectors 61 d and 61 e, the asymmetry of the excitation intensity distribution of a 
standing wave is canceled, and aggravation of unbalance can be prevented. 
[0166] (The 7th example) Drawing 19 is the schematic-drawing-top view of the 
surface acoustic wave filter equipment concerning the 7th example of this 
invention. In the 7th example, the float electrode fingers 72 and 73 are arranged 
at 1st central IDT71a, the 2nd of an outside and 3rd IDT71b, and interval 
between 71c, respectively. It is constituted like the surface acoustic wave filter 
equipment of the 6th example by other points. It sets to this example as well as 
the surface acoustic wave filter equipment of the 6th example, and is each IDT(s) 
71a-71c and 71 d of reflectors. Since 71 e is constituted, the same effectiveness 
as the surface acoustic wave filter equipment of the 6th example can be acquired. 
[0167] Moreover, since the float electrode fingers 72 and 73 are formed, the 
electrode coverage in the 1st and 2nd spacing is raised, and a propagation loss 



can be reduced. Electrode coverage is more preferably made into 63% or more 
5% or more. 

[0168] (The 8th example) Drawing 20 is a schematic-drawing-top view for 
explaining the surface acoustic wave filter equipment concerning the 8th example 
of this invention. On the piezo-electric substrate which is not illustrated, the 1st 
and 2nd surface acoustic wave filter element 81 and 82 is constituted. The 1st 
and 2nd surface acoustic wave filter element 81 and 82 is constituted like the 
surface acoustic wave filter equipment of the 4th example. A different place 
between 1st IDT 81a and 82a of the center of the 1st and 2nd surface acoustic 
wave filter element 81 and 82, and an input terminal 4 In that the 1st surface 
acoustic wave resonator 83 is connected and a list, between 2nd and 3rd IDT 
81 b, 81 c, 82b, and 82c of the outside of the 1 st and 2nd surface acoustic wave 
filter element 81 and 82, and output terminals 5 and 6 Respectively, it is in the 1 
terminal-pair surface acoustic wave resonators 84 and 85 being connected. In 
addition, 81d, 81e, 82d, and 82e show a reflector. 

[0169] The surface acoustic wave resonator 83 of the above 1st has one IDT83a 
and the grating mold reflector (not shown) arranged at the both sides of one IDT. 
the electrode finger crossover width of face W of IDT83a of the 1st surface 
acoustic wave resonator 83 -- the logarithm of 20lambda and an electrode finger 
-- N is 80, wavelength lambdal of IDT is 4.20 micrometers, and the number of the 
electrode finger of the reflector which is not illustrated is 120. 
[0170] Moreover, the 2nd and 3rd 1 terminal-pair surface acoustic wave 
resonator 84 and 85 connected to output terminals 5 and 6 is constituted like the 
1st surface acoustic wave resonator 83. this example - above-mentioned the 1- 
since the 3rd surface acoustic wave resonator 83-85 is connected, as shown in 
drawing 21 , the magnitude of attenuation outside a passband can be enlarged 
compared with the 4th example. In addition, in drawing 21 , a continuous line 
shows the filter shape of the surface acoustic wave filter equipment of the 8th 
example, and a broken line shows the filter shape of the surface acoustic wave 
filter equipment of the 4th example. 



[0171] (The 9th example) Drawing 22 is the schematic-drawing-top view showing 
the electrode structure of the surface acoustic wave filter equipment concerning 
the 9th example, the surface acoustic wave filter equipment of the 9th example - 
the 6th input side and output side of surface acoustic wave filter equipment of an 
example - the 8th example -- the same -- the 1- it is equivalent to the structure 
which connected the 3rd surface acoustic wave resonator 93-95. 
[0172] In addition, it is constituted by the surface acoustic wave filter element 91 
almost like the surface acoustic wave filter element 61 of the 6th example. 
Moreover, the 2nd and 3rd surface acoustic wave resonator 94 and 95 
connected between the 1st surface acoustic wave resonator 93, and 2nd and 3rd 
IDT 91b and 91c and the output terminals 5 and 6 which are connected between 
input terminals 4 is constituted completely like the surface acoustic wave 
resonators 83-85 used in the 8th example. [ 1st central IDT91a, and ] 
[0173] this example -- also setting -- the 8th example - the same -- the 1- since it 
connects between the input side of a surface acoustic wave filter element, and an 
input terminal, and between the output side of a surface acoustic wave resonator, 
and the output terminal, the 3rd surface acoustic wave resonator can increase 
the magnitude of attenuation [ / near the passband ], especially the magnitude of 
attenuation by the side of a high region. 

[0174] (The 10th example) Drawing 23 is the schematic-drawing-top view 
showing the electrode structure of the surface acoustic wave filter equipment of 
the 10th example. This example is equivalent to the structure which connected 
the 4th surface acoustic wave resonator 101 between the 2nd surface acoustic 
wave resonator 84 and an output terminal 6 in the surface acoustic wave filter 
equipment of the 8th example. In other words, the 4th surface acoustic wave 
resonator 101 is connected to juxtaposition at output terminals 5 and 6. This 4th 
surface acoustic wave resonator 101 has one IDT and the grating mold reflector 
which is not illustrated although arranged at those both sides. As for 50 and 
wavelength lambdal of IDT, the logarithm of 15lambda and an electrode finger is 
made [ the 4th surface acoustic wave resonator 101 ] into 120 for the electrode 



finger crossover width of face W of IDT, as for the number of 4.40 micrometers 
and the electrode finger of a reflector. 

[0175] A ladder type filter circuit is constituted at balanced output terminal 5 and 
6 side by connecting the 4th surface acoustic wave resonator 101 to the surface 
acoustic wave filter equipment of the 8th example according to this example. By 
locating the attenuation pole of this ladder type filter circuit in a low-pass [ of the 
passband of a surface acoustic wave filter ], and high region side, the magnitude 
of attenuation can be enlarged further and selectivity can be raised. 
[0176] Moreover, since the above-mentioned surface acoustic wave resonator 
101 is connected in the form of mediation between the balanced output terminal 
5 and 6, the effect on the balanced terminals 5 and 6 is equal, and offsets the 
aggravation factor of unbalance. Therefore, increase of the magnitude of 
attenuation outside a passband can be aimed at, without worsening unbalance. 
[0177] Although only the electrode structure currently formed on the piezo- 
electric substrate was shown, the surface acoustic wave filter equipment 
concerning this invention can consist of explanation of the surface acoustic wave 
filter equipment concerning the 1st - the 10th example as chip mold surface 
acoustic wave filter equipment by adopting various package structures. 
[0178] The 1 1th example is related with the surface acoustic wave filter 
equipment as components built in such a package. As shown in drawing 24 , the 
surface acoustic wave filter element according to this invention is constituted by 
forming a predetermined electrode on the piezo-electric substrate 102. This 
surface acoustic wave filter element is contained by the package 103 which has 
crevice 103a. 

[0179] In this example, the piezo-electric substrate 102 which constitutes a 
surface acoustic wave filter element has a rectangle tabular configuration, and 
has the symmetry axis X passing through a core. On the other hand, a package 
103 is also a rectangle and a flat-surface configuration has the symmetry axis Y 
passing through a core. In this example, the piezo-electric substrate 102 is fixed 
in a package 103 so that the axis of symmetry X of the piezo-electric substrate 



1 02 and the axis of symmetry Y of a package 1 03 may be in agreement. 
Furthermore, although illustration is omitted in drawing 24 , a surface acoustic 
wave filter element and the electrode pad prepared on the package 103 are 
connected by the bonding wire. Also about this electrode pad and bonding wire, it 
is arranged to the above-mentioned symmetry axes X and Y at axial symmetry. 
[0180] As mentioned above, by making in agreement the axis of symmetry X of 
the piezo-electric substrate 102, and the axis of symmetry Y of a package 103, 
the value of the electric merit of wiring on the surface acoustic wave filter 
connected to each terminal of a balanced output terminal or parasitic capacitance 
can be made equal, and aggravation of unbalance can be controlled. 
[0181] Moreover, by considering as the structure of axial symmetry to an axis of 
symmetry Y through the core of a package, the value of the electric merit and 
parasitic capacitance which wiring in the package connected to a balanced 
terminal has can be made equal, and aggravation of unbalance can be controlled 
also by it. Therefore, the factor which worsens unbalance can be made very 
small and the surface acoustic wave filter equipment which has balanced - 
unbalance conversion function excellent in unbalance as a result can be offered. 
[0182] Furthermore, it is ** to arrangement of an electrode pad or wirebonding as 
mentioned above. Even if it is, unbalance can be further raised by considering as 
axial symmetry about symmetry axes X and Y. 

[0183] In addition, also when it replaces with wirebonding and bump bonding 
performs electrical installation, the same effectiveness is acquired by arranging a 
bump bonding location to axial symmetry. As compared with wirebonding which 
especially changes wire length with the arrangement location of a chip by bump 
bonding, unbalance becomes good. 

[0184] Drawing 25 is the typical top view showing the surface acoustic wave filter 
with which the unbalance-balanced type surface acoustic wave filter with which 
frequencies differ is formed on the same piezo-electricity substrate as the 12th 
example of this invention. This surface acoustic wave filter 1 1 1 has the structure 
which has arranged the same surface acoustic wave filter equipment 1 13,1 14 as 



the surface acoustic wave filter equipment shown on the same piezo-electricity 
substrate 1 12 at drawing 20 . In this case, the unbalance-balanced type surface 
acoustic wave filter equipment 1 13,1 14 with which frequencies differ as 
mentioned above by forming surface acoustic wave filter equipment 1 14 as a 
band-pass filter of a 1 900MHz band as a band-pass filter of a 900MHz band and 
whose number is two can be constituted for surface acoustic wave filter 
equipment 113 using the same piezo-electricity substrate 112, and the 
miniaturization of a band-pass filter can be attained. 

[0185] In addition, although connection with the electrode pattern connected with 
the electrode pad on a piezo-electric substrate at the electrode pattern and 
ground potential of the shape of a package which is not illustrated is made by the 
bonding wire in drawing 25 , you may connect electrically by approaches other 
than a bonding wire. 

[0186] Drawing 26 is the outline block diagram in the transmitter using the 
surface acoustic wave filter equipment 111 shown in drawing 25 showing an 
antenna common machine. Here, common connection of the input edge of 
surface acoustic wave filter equipment 113,114 is made at Antenna ANT. And let 
the outgoing ends of surface acoustic wave filter equipment 1 13,1 14 be the 
transmitting-side outgoing end Tx and the receiving-side outgoing end Rx, 
respectively. 

[0187] In addition, although the filter with which frequencies differ consisted of 
drawing 25 using the same piezo-electric substrate 112, as shown in drawing 27 , 
the surface acoustic wave filter equipment 113,114 with which frequencies differ 
may be constituted using different piezo-electric substrates 1 12a and 1 12b, 
respectively. Here, the surface acoustic wave filter equipment 1 13,1 14 
constituted using different piezo-electric substrates 1 12a and 1 12b is contained 
in a package 116, respectively. 

[0188] Drawing 30 -32 are each bottom view for explaining the example of further 
others of the surface acoustic wave filter equipment concerning this invention, 
respectively. The surface acoustic wave filter equipment 301 shown in drawing 



30 has the case material 302 currently illustrated. The case material 302 is a 
tabular case substrate in this example, and the surface acoustic wave filter 
equipment applied to this invention with a flip-chip-bonding method of 
construction is carried in the field of the side which is not illustrated. 
[0189] One external input terminal 303 for connecting with surface acoustic wave 
filter equipment electrically, and connecting with the exterior electrically and two 
external output terminals 304,305 are formed in inferior-surface-of-tongue 302a 
of the above-mentioned case material 302. In this case, the external input 
terminal 303 is connected to the unbalance signal terminal of surface acoustic 
wave filter equipment, and the external output terminal 304,305 is electrically 
connected to the balanced signal terminal of the pair of surface acoustic wave 
filter equipment. In this example, two external output terminals 304,305 are 
arranged to the external input terminal 303 at the approximate line symmetry 
through the symmetry axis shown with the broken line of illustration. Thus, 
unbalance is raised by arranging two external output terminals 304,305 to the 
approximate line symmetry to the external input terminal 303. 
[0190] In addition, between two external output terminals 304,305, preferably, the 
grounding terminal 306 is arranged and unbalance is further raised in the center 
by it. Moreover, the grounding terminal 307,308 is preferably arranged in the 
center between the external input terminal 303 and the external output terminal 
305 between the external input terminal 303 and the external output terminal 304, 
respectively, and it is supposed that it is possible to control a part for the direct 
achievement between external I/O terminals by it. 

[0191] In the surface acoustic wave filter equipment 31 1 shown in drawing 31 , 
the external output terminal 314,315 is similarly arranged to the external input 
terminal 313 at the approximate line symmetry. Therefore, unbalance can be 
raised like the surface acoustic wave filter equipment 301 shown in drawing 30 . 
Here, the grounding terminal 316,317 is arranged between the external input 
terminal 313 and the external output terminal 314,315, and control for direct 
achievement between input/output terminals is achieved by it. 



[0192] In addition, although the tabular case material 302,312 is used, the 
configuration of case material may not be limited to this, but case material may 
be constituted from drawing 30 and 31 by the package which seals surface 
acoustic wave filter equipment. 

[0193] Moreover, the inferior surface of tongue of the piezo-electric substrate 322 
is shown by the surface acoustic wave filter equipment 321 shown in drawing 32 . 
The surface acoustic wave filter element is constituted at the top-face side of this 
piezo-electric substrate 322. The external input terminal 323 which is electrically 
connected to a surface acoustic wave filter element, and is used as an unbalance 
signal terminal is formed in the inferior surface of tongue of the piezo-electric 
substrate 322 with the electric conduction film. Moreover, two external output 
terminals 324,325 used as a balanced signal terminal are formed so that it may 
be located in the approximate line symmetry to the external input terminal 323. 
Also in surface acoustic wave filter equipment 321, the grounding terminal 326 is 
arranged in the center between two external output terminals 324,325, and 
unbalance is further raised by it. Moreover, between the external input terminal 
323 and the external output terminal 324 and between the external input terminal 
323 and the external output terminal 325, the grounding terminal 327,328 is 
arranged and control for direct achievement is achieved, respectively. 
[0194] Drawing 33 is each outline block diagram for explaining the transmitter 
160 using the surface acoustic wave equipment concerning this invention. The 
duplexer 162 is connected to the antenna 161 in drawing 33 . The surface 
acoustic wave filter 164 and amplifier 165 which constitute RF stage between a 
duplexer 162 and the receiving-side mixer 163 are connected. Furthermore, the 
surface wave filter 169 of IF stage is connected to the mixer 163. Moreover, 
between the duplexer 162 and the mixer 166 of a transmitting side, the amplifier 
167 and the surface acoustic wave filter 168 which constitute RF stage are 
connected. 

[0195] The surface acoustic wave equipment constituted according to this 
invention as a surface wave filter 164,168 in the above-mentioned transmitter 



160 can be used suitably. 
[0196] 

[Effect of the Invention] According to the surface acoustic wave filter equipment 
concerning the 1st invention, the transmission amplitude characteristic in the 
band of the 2nd and 3rd surface acoustic wave filter element is carrying out 
abbreviation coincidence. It is constituted so that transmission phase 
characteristics may differ 180 degrees of abbreviation. At least one IDT of the 
2nd surface acoustic wave filter element, Since it connects with at least one IDT 
of the 1st surface acoustic wave filter element, at least one IDT of the 3rd surface 
acoustic wave filter element The surface acoustic wave filter equipment which 
has balanced - unbalance conversion function can be constituted by using as a 
balanced terminal the terminal by which the terminal connected to the 1st surface 
acoustic wave filter element is connected to the unbalance terminal, 2nd, and 3rd 
surface acoustic wave filter element. In this case, according to the 1st invention, 
balanced - unbalance conversion function is realized by using three surface 
acoustic wave filter elements to having needed four surface acoustic wave filter 
elements conventionally. Therefore, the miniaturization of surface acoustic wave 
filter equipment which has balanced - unbalance conversion function, and 
reduction of cost can be achieved. 

[0197] Moreover, since the number of surface acoustic wave filter elements can 
be reduced, parasitic capacitance can be reduced and it is hard to produce 
degradation of unbalance by it. Therefore, broadband-izing is also easy. 
[0198] With the surface acoustic wave filter equipment concerning the 2nd 
invention The transmission amplitude characteristic in the band of the 2nd and 
3rd surface acoustic wave filter element carries out abbreviation coincidence. It is 
constituted so that transmission phase characteristics may differ 180 degrees of 
abbreviation. The 2nd IDT of the 1st surface acoustic wave filter element Since it 
connects with the 2nd surface acoustic wave filter element and the 3rd IDT of the 
1st surface acoustic wave filter element is connected to IDT of the 3rd surface 
acoustic wave filter element The surface acoustic wave filter equipment which 



has balanced - unbalance conversion function can be constituted by using as a 
balanced terminal the terminal by which the terminal connected to the 1st surface 
acoustic wave filter element is connected to the unbalance terminal, 2nd, and 3rd 
surface acoustic wave filter element. In this case, according to the 2nd invention, 
balanced - unbalance conversion function is realized by using three surface 
acoustic wave filter elements to having needed four surface acoustic wave filter 
elements conventionally. Therefore, the miniaturization of surface acoustic wave 
filter equipment which has balanced - unbalance conversion function, and 
reduction of cost can be achieved. 

[0199] Moreover, since the number of surface acoustic wave filter elements can 
be reduced, parasitic capacitance can be reduced and it is hard to produce 
degradation of unbalance by it. Therefore, broadband-izing is also easy. 
[0200] In the surface acoustic wave filter equipment concerning the 2nd invention, 
when the 1st spacing and 2nd spacing are constituted 0.48lambda-0.525lambda 
So that it may differ, unbalance of 1 .5dB or less and a phase can be made into 
20 degrees or less for the unbalance of the amplitude, and degradation of 
unbalance can be prevented certainly. 

[0201] When the 1st spacing and 2nd spacing fill a formula 1 and a formula 2, 
they can obtain sufficient bandwidth and can control degradation of unbalance, 
respectively. Furthermore, in the surface acoustic wave filter equipment 
concerning the 2nd invention, when the 1st and 2nd spacing is chosen so that a 
formula 3 and a formula 4 may be filled, even if it takes into consideration the 
frequency drift by the temperature change, sufficient bandwidth can be obtained 
and aggravation of unbalance can be controlled. 

[0202] Furthermore, when 1.72lambda-1.83lambda, and the 2nd spacing are in 
the range of 2.22lambda-2.33lambda about the 1st spacing, aggravation of 
unbalance can be controlled more certainly and bandwidth can be made into 
sufficient size. 

[0203] It sets to the surface acoustic wave filter equipment concerning the 2nd 
invention, and is LiTa03. LiTa03 which is rotating the single crystal from the Y- 



axis in 36-44 degrees to Z shaft orientations focusing on the X-axis A substrate is 
used. When electrode coverage in spacing in which at least one electrode finger 
is inserted in at least one spacing among the 1st and 2nd spacing, and this 
electrode finger was inserted is made into 50% or more, the Leakey wave 
spreads around and can aim at reduction of an insertion loss by it. Especially, 
when electrode coverage is 63% or more, an insertion loss can be reduced 
further. 

[0204] In the surface acoustic wave filter equipment concerning the 2nd invention, 
when [ on which spacing between the 1st reflector and the 2nd reflector spreads 
spacing of the 3rd reflector and the 4th reflector, abbreviation, etc. ] carried out, 
the filter shape of the 2nd surface acoustic wave filter element and the 3rd 
surface acoustic wave filter element becomes almost equal, and can control 
degradation of unbalance more certainly. 

[0205] With the surface acoustic wave filter equipment concerning the 3rd 
invention It has the 3rd surface acoustic wave filter element, and the 2nd surface 
acoustic wave filter element is connected to the 2nd IDT of the 1st surface 
acoustic wave filter element, the 1- The 3rd surface acoustic wave filter element 
is connected to the 3rd IDT of the 1st surface acoustic wave filter element. The 
2nd IDT of the 1st surface acoustic wave filter element, Since about 180 degrees 
of phase contrast over the 3rd input or output of IDT differ in a passband The 
surface acoustic wave filter equipment which has balanced - unbalance 
conversion function can be constituted by using as a balanced terminal the 
terminal by which the terminal connected to the 1st surface acoustic wave filter 
element is connected to the unbalance terminal, 2nd, and 3rd surface acoustic 
wave filter element. In this case, according to the 3rd invention, balanced - 
unbalance conversion function is realized by using three surface acoustic wave 
filter elements to having needed four surface acoustic wave filter elements 
conventionally. Therefore, the miniaturization of surface acoustic wave filter 
equipment which has balanced - unbalance conversion function, and reduction of 
cost can be achieved. 



[0206] Moreover, since the number of surface acoustic wave filter elements can 

be reduced, parasitic capacitance can be reduced and it is hard to produce 

degradation of unbalance by it. Therefore, broadband-izing is also easy. 

[0207] In the surface acoustic wave filter equipment concerning the 3rd invention, 

when only .048lambda-0.525 lambda differs, the 1st and 2nd spacing can make 

unbalance of 1 .5dB or less and a phase 20 degrees or less for the unbalance of 

the amplitude, and can prevent degradation of unbalance certainly. 

[0208] In the surface acoustic wave filter equipment concerning the 3rd invention, 

when the 1st and 2nd spacing fills formulas 1 and 2, sufficient bandwidth can be 

obtained and degradation of unbalance can be controlled. 

[0209] In the 3rd invention, when the 1st and 2nd spacing fills formulas 3 and 4, 

even if it takes into consideration the frequency drift by the temperature change, 

sufficient bandwidth can be obtained and aggravation of unbalance can be 

controlled. 

[021 0] When the 1 st spacing is in the range of 1 .72lambda-1 .88lambda and the 
2nd spacing is in the range of 2.22lambda-2.33lambda, aggravation of unbalance 
can be controlled more certainly and bandwidth can be made into sufficient size. 
[021 1] In the surface acoustic wave filter equipment concerning the 3rd invention, 
when distance from the core of the 1st IDT to the 1st reflector and distance from 
the core of the 1st IDT to the 2nd reflector are made equal, degradation of 
unbalance can be controlled more certainly. 

[0212] every from which the electrode finger crossover width of face of IDT which 
constitutes the 1st surface acoustic wave filter element constitutes the 2nd 
surface acoustic wave filter element and the 3rd surface acoustic wave filter 
element in the surface acoustic wave filter equipment concerning the 1-3rd 
invention - when it is in the 1.5 to 3.5 times as much range as the electrode 
finger crossover width of face of IDT, aggravation of the VSWR value in a 
passband can be controlled. 

[0213] With the surface acoustic wave filter equipment concerning the 4th 
invention The transmission characteristic in the passband of the 2nd surface 



acoustic wave filter element is carrying out abbreviation coincidence with the 
transmission amplitude characteristic of the 1st surface acoustic wave filter 
element. It is constituted so that transmission phase characteristics may differ the 
1st surface acoustic wave filter element and 180 degrees of abbreviation. One 
terminal of the 1st and 2nd surface acoustic wave filter element is electrically 
connected to juxtaposition. Since the terminal by which the terminal which the 
other-end child is electrically connected to the serial, and is connected to 
juxtaposition is connected to the unbalance terminal and the serial constitutes the 
balanced terminal, balanced - unbalance conversion function is realized like the 
surface acoustic wave filter equipment concerning the 1st - the 3rd invention. 
And since it is constituted using two surface acoustic wave filter elements, a 
miniaturization and low cost-ization can be achieved further. 
[0214] Moreover, in the surface acoustic wave filter element concerning the 4th 
invention, when the 1st and 2nd spacing 0.48lambda-0.525lambda Differs, 
unbalance of 1 .5dB or less and a phase can be made into 20 degrees or less for 
the unbalance of the amplitude, and degradation of unbalance can be prevented 
certainly. 

[0215] In the surface acoustic wave filter equipment concerning the 4th invention, 
when the 1st and 2nd spacing fills formulas 1 and 2, it can obtain sufficient 
bandwidth and can control degradation of unbalance. 

[0216] Moreover, when the 1st and 2nd spacing fills formulas 3 and 4, even if it 
takes into consideration the frequency drift by the temperature change, sufficient 
bandwidth can be obtained and aggravation of unbalance can be controlled. 
[0217] Moreover, in the 4th invention, when the 1st spacing is in the range of 
1.72lambda-1.88lambda and the 2nd spacing is in the range of 2.22lambda- 
2.33lambda, aggravation of unbalance can be controlled more certainly and 
bandwidth can be made into sufficient size. 

[0218] It also sets to the 4th invention and a piezo-electric substrate is LiTa03. 
LiTa03 which is rotating the single crystal from the Y-axis in 36-44 degrees to Z 
shaft orientations focusing on the X-axis A substrate is used. When electrode 



coverage in spacing in which at least one electrode finger is inserted in at least 
one spacing among the 1st and 2nd spacing, and this electrode finger was 
inserted is made into 50% or more, the Leakey wave spreads around and can 
aim at reduction of an insertion loss by it. Especially, when electrode coverage is 
63% or more, an insertion loss can be reduced further. 

[0219] In the surface acoustic wave filter equipment concerning the 4th invention, 
when [ on which spacing between the 1st reflector and the 2nd reflector spreads 
spacing of the 3rd reflector and the 4th reflector, abbreviation, etc. ] carried out, 
the filter shape of the 2nd surface acoustic wave filter element and the 3rd 
surface acoustic wave filter element becomes almost equal, and can control 
degradation of unbalance more certainly. 

[0220] In the surface acoustic wave filter equipment concerning the 4th invention, 
when the terminal connected to the unbalance side of the 1st surface acoustic 
wave filter element and the terminal connected to the unbalance side of the 2nd 
surface acoustic wave filter element are connected by the electrode pattern on 
the piezo-electric substrate, reduction of parasitic capacitance can be aimed at 
and much more reduction of an insertion loss can be aimed at by it. 
[0221] The surface acoustic wave filter equipment concerning the 5th invention It 
has one surface acoustic wave filter element which has the 1st - the 3rd IDT. The 
1st spacing between 1st and 2nd IDT, Since the 2nd spacing between 1st and 
3rd IDT fills formulas 1 and 2, the 1st IDT constitutes an unbalance terminal and 
the 2nd and 3rd IDT is connected to the balanced terminal, the surface acoustic 
wave filter equipment which has balanced - unbalance conversion function can 
be constituted. In this case, according to the 5th invention, balanced - unbalance 
conversion function is realized by using one surface acoustic wave filter element 
to having needed four surface acoustic wave filter elements conventionally. 
Therefore, the miniaturization of surface acoustic wave filter equipment which 
has balanced - unbalance conversion function, and reduction of cost can be 
achieved. 

[0222] Moreover, since the number of surface acoustic wave filter elements can 



be reduced, parasitic capacitance can be reduced and it is hard to produce 
degradation of unbalance by it. Therefore, broadband-izing is also easy. 
[0223] Moreover, also in the 5th invention, since the 1st and 2nd spacing is made 
into the above-mentioned specific range, like the 1st invention, sufficient 
bandwidth can be realized and unbalance is also improved. 
[0224] In the surface acoustic wave filter equipment concerning the 5th invention, 
at least one float electrode finger is inserted in the 1st and 2nd spacing, and 
when electrode coverage in this field is made into 50% or more, reduction of an 
insertion loss can be aimed at. 

[0225] Especially, when the above-mentioned electrode coverage is 63% or more, 
an insertion loss can be reduced further. In this invention, when the surface 
acoustic wave resonator is connected to the serial at the unbalance terminal side, 
the magnitude of attenuation outside a passband can be improved. 
[0226] Similarly, the magnitude of attenuation out of band is improvable by 
connecting a surface acoustic wave resonator to each terminal by the side of a 
balanced terminal at a serial, respectively. Moreover, when it has the surface 
acoustic wave filter of ladder mold circuitry concatenated at the balanced 
terminal side, the magnitude of attenuation and selectivity can be further raised 
by arranging the attenuation pole of this ladder mold surface acoustic wave filter 
to a low-pass [ of a passband ], and high region side. Furthermore, the 
magnitude of attenuation outside a passband can be expanded, without being 
able to make each effect of a balanced terminal equal, and worsening unbalance 
by the surface acoustic wave resonator connected to juxtaposition between 
balanced terminals. 

[0227] In the surface acoustic wave equipment concerning this invention, in the 
structure which contained in the package the chip with which the surface acoustic 
wave filter element is constituted, when at least one of the electrode pattern 
formed on the piezo-electric substrate, a package, and the current carrying parts 
has the structure of the approximate line symmetry, aggravation of unbalance 
can be controlled by it. 



[0228] When at least two of an electrode pattern, a package, and current carrying 
parts are especially made into the approximate line symmetry to the same 
symmetry axis, aggravation of unbalance can be controlled further. 
[0229] furthermore, with the surface acoustic wave filter equipment concerning 
this invention It has the case material by which the chip with which the surface 
acoustic wave filter element is constituted is carried by flip chip bonding on a 
piezo-electric substrate. To this case material One external input terminal or an 
external output terminal, Two external output terminals or an external input 
terminal is prepared, and one external input terminal or an external output 
terminal is received. When two external output terminals or an external input 
terminal is arranged at the approximate line symmetry, or when being arranged 
electrically at the symmetry, unbalance can be raised further. 
[0230] Moreover, in the surface acoustic wave filter equipment concerning this 
invention, when at least one grounding terminal is arranged between the above- 
mentioned external input terminal and the external output terminal, control for 
direct achievement between input/output terminals can be aimed at. Furthermore, 
when at least one grounding terminal is arranged between the two above- 
mentioned external output terminals or external input terminals, it can also raise 
unbalance. 

[0231] Furthermore, the surface wave filter equipment concerning this invention 
can be used for the communication device which has a common machine and 
this common machine as mentioned above, and it can attain the miniaturization 
of a common machine or a communication device. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 1st example. 
[Drawing 2] Drawing showing the filter shape of the surface acoustic wave filter 
equipment of the 1 st example, and the surface acoustic wave filter equipment of 
the conventional example. 

[Drawing 3] Drawing showing the VSWR property by the side of the unbalance 

terminal in the 1st surface acoustic wave filter equipment and conventional 

surface acoustic wave filter equipment of an example. 

[Drawing 4] Drawing showing the 1st example and the VSWR property by the 

side of the balanced terminal of conventional surface acoustic wave filter 

equipment. 

[Drawing 5] Drawing showing the relation between spacing between adjacent 
IDT(s), and amplitude unbalance. 

[Drawing 6] Drawing showing the relation between spacing between adjacent 
IDT(s), and phase unbalance. 

[Drawing 7] Drawing showing the relation between spacing between adjacent 
IDT(s), and bandwidth. 

[Drawing 8] Drawing showing the relation between spacing between adjacent 
IDT(s), and band interpolation close loss. 

[Drawing 9] Drawing showing the relation between spacing between adjacent 
IDT(s), and amplitude unbalance. 

[Drawing 10] Drawing showing the relation between spacing between adjacent 



IDT(s), and phase unbalance. 

[Drawing 11] Drawing showing the relation between an electrode finger crossover 
width-of-face ratio and the bandwidth which has the 4.0dB magnitude of 
attenuation. 

[Drawing 12] Drawing showing relation with VSWR with an electrode finger 
crossover width-of-face ratio. 

[Drawing 13] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 2nd example of this invention. 
[Drawing 14] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 3rd example of this invention. 
[Drawing 15] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 4th example of this invention. 
[Drawing 16] Drawing showing the filter shape of the surface acoustic wave filter 
equipment of the 4th example. 

[Drawing 17] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 5th example of this invention. 
[Drawing 18] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 6th example of this invention. 
[Drawing 19] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 7th example of this invention. 
[Drawing 20] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 8th example of this invention. 
[Drawing 21] Drawing showing the filter shape of each surface acoustic wave 
filter equipment of the 4th example and the 8th example. 

[Drawing 22] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 9th example of this invention. 
[Drawing 23] The schematic-drawing-top view showing the electrode structure of 
the surface acoustic wave filter equipment of the 1 0th example of this invention. 
[Drawing 24] The decomposition perspective view for explaining the surface 
acoustic wave filter equipment of the 1 1th example of this invention. 



[Drawing 25] The typical top view for explaining the surface acoustic wave filter 
equipment concerning the 12th example of this invention. 
[Drawing 26] The outline block diagram for explaining the antenna common 
machine constituted using the surface acoustic wave filter equipment concerning 
the 12th example. 

[Drawing 27] The outline block diagram for explaining the surface acoustic wave 

filter equipment concerning the modification of the 12th example. 

[Drawing 28] The schematic-drawing-top view for explaining an example of 

conventional surface acoustic wave filter equipment. 

[Drawing 29] The schematic-drawing-top view showing other examples of 

conventional surface acoustic wave filter equipment. 

[Drawing 30] It is drawing for explaining other examples of the surface acoustic 
wave filter equipment concerning this invention, and is the bottom view of case 
material. 

[Drawing 31] It is drawing for explaining the example of further others of the 
surface acoustic wave filter equipment of this invention, and is the bottom view of 
case material. 

[Drawing 32] It is drawing for explaining other examples of the surface acoustic 
wave filter equipment concerning this invention, and is the bottom view of a 
piezo-electric substrate. 

[Drawing 33] The outline block diagram for explaining the transmitter with which 
the surface acoustic wave equipment concerning this invention is used. 
[Description of Notations] 

1 - 3 - the 1- the 3rd surface acoustic wave filter element 
1a, 2a, 3a --The 1st IDT 
1b, 2b, 3b --The 2nd IDT 
1c, 2c, 3c - The 3rd IDT 
1d, 1e-3d, 3e -- Reflector 
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TUS. ff*H3 9tfdi4 0£fEiS^WttlM7 4 

tif*ii4 2 3 miE2o^hgPK7js^r H ii^(±^ 
^A7js^r B itffiM$tL^^< t fc lowr-xs 

^S^tfl^S. 11*113 9-4 ltOV^ix^tfEffi 
^W'ltSH^7^^^gM 0 

[|f*H4 3 3 If *H 1 -4 2 ^^tlESO^ 

[ff*ii4 4 3 mm 1 -4 2 tfEffio?f tt«&7 

^ ^^gMi^{ilf*H4 3 tlE^ftfflS^ffl^fc^ 

[000 13 

7mwizmi. immizit, xMmftTJimtm 
a y^-fyxtm^^xa 0 , t/^pm- :s msm 

[00023 

[00 0 3 3 ±IE<7) i 3 «r«81tit», »^«fSSI^R 
F g(cf$W SiU^ttJM 7 < H :? ll . 1 in M'iri 

ixTfc 0 . G S M& b* & tf 'ttffiffl Sfii i a t=Sr o T 

[0 0 04 3 ^miSSOTyx^^^«7^^^S 

*^rfs^3&«HRWT& ^,74 )V9(V&mz&btih 

iSlBS*t*tfc^T(i, ¥Sf4ffi^T"l 5 0-2 0 OQtO 

ivy bLx^mmm 4 )V7?tm\\ immm&7 

4>V7lZ. 5 0£J^»tl 5 0-2 0 0QTiCt 
[ 0 0 0 5 3 WitT, ^ffl^F 10-11712 3^-&|g 

4ffl^Wlt^H^7 ^ ^^^^ fflus ; fc 

0. ^¥®A7i-¥SftH7j^ll^§fiTV^ 0 d^tf 

K«t;fEa^wttaH^7 ^ }i7mm?m$im2 s t 
^;ti±. 2{mmmm$i7 41179^2 0 

1, 2 0 2£2f5ffii!^t-|>;ttJ:O^Sil^ 
l o5ltt^ffl}fe7 ^ ;L-^gP2 0 3 fc . 5ltt^ffl}fe7 ^ ;P 

2 o 4 i: . im>\immm7 4 Ji7m=r 2 0 4ttf 
mmffimm 1 s o ° M£§^[4M£7 ^ 
?-2 o 5 > tmmmix^m2?)mimm&7 < a- 
7U2 0 6fm^tix^h, &mmm$i7 4 ii<7m 
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2 0 3, 2 06 <7)*tl? tLCOA^^CO-Utim^m 

[0006] tfz, sm-^mte 

W&7 MVr^M-l 1 l^mm^iiXY^h, ^oWttH 

mm Aivr-m.2 1 mio2»oai:wi i d 
T 2 1 2 , 2 13 <nm0K^th i. o ^m^tixti 

*) , # I DT2 1 2 , 213 «ffi;fe^j&*¥ffi3&7 £8 
f£ LTV v& . S fc, 4^0AM1 I D T 2 1 4 «0-3g# 

>f yt-fyxj 5 o ffiMlM yt-m^ l 5 

0-2 0 0 fcA^S 4. 

[0 0 07] 

ui>„ tc:^ ¥if-w«jA^^ir-ri>^ttiiffl 
mvm i < fr^imtf i s o ° sag t-o ^ t . v vb 

[0 0 08] LfrL** 1 ^ 1WP10-1 17 123 
^$gfcffi^^T^I>$ttlMc7 >l^§6itC(i, 

immmz-^fix . m&mw.7 4 m 

ye-^^tfgittfcSrSttWfcfto. tot, 

[ 0 0 0 9 ] $ A, fc, 4fflOWttl«7 4 /Wlfi 5 

x m^miummxh i^oi &^xm-j&^ 

K#U#l>WttM£7 ^ ;P^^^i[^5r< SrSfc 

[ooioiw, mm^e - 2 o 4 7 s i ^#tia 

tzibCO 2~OC0 ID TCD21 2, 2 1 3 Off }t£M&£>-tt 
fcO, IDT116, 117£?)W«IDT2 14(;M 

tz . * fc , WMJO IDT212, 2 1 

3 j&^WfcfiM tlT ^ 5 OT\ 

l> fifitffl t =t I) * AWiMTJP L , O^AflA 

[0011] *H^IWJi. J3*Lfcft*S»tf>££ 
Jt cn 

(n/2 + l. 2 2) x a~ (n/2+ 1. 

[0017] 9 , lufEH 2 or»\ 



[0012] 

M£fsws;ttoo#i3] *bohio^wm 

_htfius$*ifcm i -m^mmm'&y 4 >i<?m^t 

&tifa£%t'>xffitLZtLfi:im.v> 1 dt^u mtim 
2, m^^mmm^y 4 }V9m^-\±, ^m^zmi 
mmmmm-it lt£ 0 . Bmmsm^m 1 s 
0 0 mtci x 0 {zm^tixa 0 . mie® 2 owttsa 

^^^S^^< t fclOOIDTfc^ 

^ 1 cn^mmmv 4 }v j ?mTm^< hio^id 
t izwmz ttx \,*&zt*mib-r&. 
[0013] *mco&2comummmmmy4}\s 
immmt. ma&mmmzmm^tifzmi 
~~m3m$mmy ^jvm^tmi. sum®, 
mmm? 4 jvm^tK wmmwLmmmzm^x 
wmztitzm n7)iDTt,ii£?)iD T^mmm^m 
nmimzmwztLtzm2 , m3coiDTtmi, m 

IBS 2, m305¥ttHffi^7^;t'^*^j&\ ^ttUffiS 

l»eiI«tIf#tt^BS-^L, fEjIfuffl#tt^'B& 1 8 0 0 
M&S J: a ^fflfi!c§tLTfe 0 . fflf 1 05ltt^HiS7 ^ ^ 

OH 2 <?> I D T 2 05ltt^HiS7 
t«^$ixTfc >A Hi 03¥tt^ffiift7 ^ ^^*^OH 

3(7) I D Ttm 3 0^tt^ffli^7 )V?ftFF<?) I D 

[0014] H20^fc^l,5ltt^ffi&7 ^ >l?mW 
coftfecommxii , filBH 1 ~m 3 O^I4Hffi^7 ^ ;L- 
^*?J&*. loOATJffJJlDTfc. AMIIJI 

DTO^ffi^fSJf ^raMfltffiES^ 2ootli^« I 
DThHL, H20?¥tt^ffi&7^;k^Si L tfc(tl> 
HloWtt^H^7^;k^^;tSM§^iT^I> I DT 

k . aj^sig^i: tzmmztitz idt^ o^oh 1 opjm 

H305ftt^ffi^7 ^ /I^^^tfcttsm 1 0 
^ttHH^7^;k^^TOSM$tiT^I> I DTfcttiTJ 

3ST § tLT U 5 I D T k <?) PhIOH 2 £7) PalPi^ . 3¥ 
14WiSOi^&A t Lfci:&t, 0. 4 8A-0. 5 
2 5AM%£i:d«&£tr0^ 0 

[0015] H2O^0JJ^|.^ttSH^7 ^^^gM 
OJ;0#SOMffiT'{i:, fTfEH 1 or B »\ 

[0016] 

[»17] 

33) xi ( n = o-4«StS:) 

[00 18] 
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[Rl 8] 

A C2J 

(n/2 + l. 7 2) xi~ (n/2 + 1. 

[0 0 19] iOff* L<tt, ffiamiop^Pi 

Jt C33 

(n/2 + 1. 2 2) xl~ (n/2+ 1. 

[ 0 0 2 1 ] Xfo 0 . rofEIS 2 <7)P»^ 
[0 0 22] 

* C4) 

(n/2 + 1. 7 2) xl~ (n/2 + 1. 

[0 0 2 3]T"fc£ o L<(±. f&IE8fl<Z>IB 

mtK 1 ■ 7 2 A- 1 . 8 3 A^tEHT"^ 0 . hMS2 
OP H 1Pi^'2. 22A-2. 3 3 A OtEHfcfcS „ 

[00 24] IS 2 «^^l>^tt»^7 4 /l^gg 
OfMfgOilffiTIi:, fffej±t»06\ LiTaOj 
#$g H B H ^'X$^^^tY?fi*^ZW^t3 6-44° 
^>«5BBtimK$#LT^4LiTa03 fiffE 

[ 0 0 2 5 ] i 9 if S L < i±. _hfB*««*#'6 3 % 
J^Ulfc S^S . £ 2 ^f^fcf^ WttfMl7 * a^ss 
Mtf> § 6 tffi^^MHTii , 1&I2SS 2 eoWltSHiS 

MfEU 3 ?)3!tti5M7 4 fcis t itlto I D 

314 o&it^^mtsft 4>*rct3 o , m i coMits 
t n 2 e>mm t ^mmv , m 3 <nm & t m 4 cozst 

[0026] *mm3<mmz®mwm&7 
mm*. i±mmmt , mms±mmmnzm^titzm 
a en 

(n/2 + 1. 2 2) XI- (n/2 + 1. 

[ 0 0 3 0 ] Tfc 0 . mmm 2 commtiK 

[0 0 3 1 ] 

Jt (2) 

(n/2 + 1. 7 2) XJ~ (n/2 + 1. 

[0 0 32] 9 , § L < (4. mrlEffi l 

* (3) 

(n/2+1. 2 2) x^~ (n/2 + 1. 

[00 34] 9 . fflE® 2^r»\ 
[0 0 3 5] 

< (4) 

(n/2 + 1. 7 2) XI- (n/2 + 1. 

[0036] t& I? s j;Wi£L<fi, ifriamiop^Pi 

£\ 1. 7 2A-1. 8 8 A >X fiffEiS2<7) 

Pb«2. 22A-2. 33A<7)iEHt&£ 0 I3»f 



B3) xi (n = 0~4ffl«E|S;) 
[0020] 
[»19] 

3 3) xi (n = 0~2ffl«S) 

[*2 0] 



8 3) x A Cn= O-ZtDSEft) 

i 3 emmm? 4 i^m^t zmt . msm 1 
cowtt^ffi&7 ^ ;^s^\ m 1 o 1 d t t , g? 1 10 

I DT^ffi&fSffi^^MtltieE^il^m2, |?3t0 

iDTt^^rL.^2 ^wttSB^y a i\s99mm 1 

«WttlSffi&7 ^/^j^t0!il2t0 I DTtff^^ixT 

is 9. fl3«WttlSffi&7^/^#H^\ HioSWfeiS 
H^7^;l/^S^<7)ffi3<7)lDTt;gM§^TfeO. $ 

[00 27 ] H3 ^BBtffiSP1t^ffiift7 4 ;^£g« 

mi&mmx\i, mibh 1 co3¥tt^ffi^7 * ^m- 
<m 1 , & 2 <?> 1 d t^p^h 1 ^raPi t , miss? 1 <T) 
w&mmy ^ }\,9%=t<m i«iDTt®3^iDT 
bcomcom2commt t>\ ?mmmmy 4 tu^comm 

Akltzt^lZ. 0. 4 8A-0. 5 2 5 XfSm^ 

[ 0 0 2 8 ] m L< MIEffi 1 OP H m\ 

[0029] 

[iS[2 1 ] 

33) xj ( n = 0 ~ 4 OS&ft) 
[ISC2 2] 



S3) X) (n= 0-4cDftSf) 
[ 0 0 3 3 ] 

[*2 3] 

3 3) x A (n = D~2©lES)!) 

[*243 



83) Xi (n=0-2O«St) 

(4. t?IEJ±€a«*\ LiTa0 3 #|g B B H ^Xf^^ 
liZYm>t> zm^Z 3 6-4 4 0 OlEHT"0lK§nT 
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vv& l i t a o mwc-fc o , mmm i ^mmm&y 
<ti>i mmmzm&wmmmmfr 5 o xattz 
[oo37]fii<ii wmmm- e 3 %w±kz 

tih . SI3 o^fcfM^tt«£7 4 ^HM^flfjo 

[mmizmmtLtimi , ®2^si^^§^^i. 

i«id t«^*^is 2 <7>mm?<mi&mm l 

[ o o 3 s ] n i ~~m3mmmmmm&7 a >i 
r-m.mM.mmxn, mmm i owtt«&7 < ^ 

3. S^SEHtfcS. 

[0 0 39] ««m4^^BJW^I.Wttllffi&7 -r ;U 

i, m2<m&$ffi%tyjfr?%=Fb*m*.. mmi 
m&mm&y a ivm^t>K ^mmmm^r,x 

A (1) 

(n/2 + 1. 2 2 3 XA~ (u/2 + 1. 
[0043] Xfo 9 , Ml EH 2 CD»&* , 
[0 044] 

A (2) 

(n/2 + 1. 7 2) xj~ (n/2 + 1. 

[0 04 5] Xfo 9 . i 9# & I < (A, mflSB 1 oOfii 

£\ 

S (3) 

(n/2+ 1. 2 2) XX~ (n/2 + 1. 
[ 0 0 4 7 ] Xfo 0 . fllBm 2 <0PbW, 
[0 048] 

(n/2 + 1. 7 2) XA~ C.i/2 + 1. 

[0049] Xfo 0 „ S L< li, Btiam 1 OPU 

mhK 1. 7 2A-1. SSAcoiBHfc&D. maia&2 
OPhIPB^'2. 2 2 A — 2. 3 3 A^Sgfflfc&S. H4CD 

WMizi%m<\tmwMy a jir$mconcommcommx° 

(4. fffEJ±mSS*\ LiTa0 3 miS B H B ^X«^^ 
tY«i*^Zttrtri6lt3 6-4 4 0 ^fflTEMES^T 
US 3 6-4 4° HfeY^.y hL i Ta0 3 Sf*T"£ 

o , ffiam i owttM&7 a }V9mT\ztiwz,m i ^ 
p B iPifcH2(7)isPi<7)d^^< t looiMr&tts 
toss^* 1 5 o %tLh t § *rc \ \& . d omess^ 

(4, J; Offi L<(46 3%HLtk o 
[ 0 0 5 0 ] S?4 ^BJJfc&SSttSHSfe? 4 /I^HM 



^a3i^Jirtt^(tSfeilWttt*\ Hi oWttHH 

&7 a ivym^ioimmmm t m-^ctxts o , im 
m&im&m i owtt«£7 * /l^sh^ tM i s o 

• M&5J:d«S^tn:i^ Hi, H2oWMa 
^7 * ;^S^-*^S^1tM»t;«;fgM$ti 

Tfc o . mvym&nmtiizmmizimztixti o , 

b-ti. 

[ o o 4 o ] M4 ff&wiz&m&mmy a wm. 
<r>^^mmxii. mami, m2ammm$.y a iv 

ym^\ 3 im i d t ^^i^ii* L . m l £03¥tt^ 
ffi^7^;P^«^ti5itl>^*tie^§^ IDTL 
MffltSg$tL/s iDTt ^Pal^m l ^PsIP! Wb^T , 

SS^I. I DTt^irSTOi^^^S i DTfc^lBIco 

II 2 ^PalRj/A ^tt^ffl^^JI^ A fc Lst k # 

0. 4 8-0. 52 5A»5r4i-5tfl!lSSfl.TV^. 

[ o o 4 1 ] m4 <mmz®mwm&7 a jvmw 
xn. mi<n. mmimmtf. 

[0042] 
[ISC2 5] 



3 3) x A Cn= 0-4O»») 
[*2 6] 



S3) XX (n-0~-4O«tt) 
[0046] 
[ISC2 7] 

3 3) x A (n= O-2 0IS) 
[ISC28] 



8 3) X A (n = 0-2 OSS) 

m i , ®2 coK»^$ t> izffit ^tixa o . miw.3 
cow&mm&y </^*ft;fcuTlt« i DT^fgit 

^tLT US M^««feji*^Mffltll 3 , H4 OR 

Kitsfc oisn#, m 3 comm km a comm t com 

[0051] M4<Dmiizmmmmmy AJi?mm 
cos ^izmcom^mmxii. mmm i ogitt^ffi&7 

HHi!fe7 ^ ivmT^TMmzmm^ixh^TkfjK 
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g.WMM±£&uxwm; - > -id i. 'o mm § fix i ■> 

[0 0 52] «I0^5^BJ^| ) 5ipftllffi&7 ^71/ 

0, SlcOIDTfc, SIOID T^MflfcffiMS tut 
H2, |&3<7)I DTfc^^|,^tt^H^^;^S^ 

* CD 

<n/2 + 1. 22) xl- (n/2 + 1. 

[00 54] 9 . mam 2 ^Pa»' . 
[0 0 5 5] 

£ (2) 

(n/2 + 1. 7 2) xl- (n/2 + 1. 

[0056] 9, Si «WttM£7 -f ;l/^«^co 
I DT*q^«»£flMU S2^WttfM7 i)V 

(n/2 1-1. 22) xj- (n/2 + 1. 
[ 0 0 5 9 ] ?$> *) , ffiaS 2 COPaW, 
[0 0 60] 

A (4) 

(n/2 hi. T 2) x X~ (n/2 + 1. 

[0061] bztik. £K>mi<\±, micomm 

t)K 1. 7 2A-1. 83AT*>0, MlSffi 2^)1918 
36*, 2. 2 2A — 2. 3 3AT&4. 
[0 0 62] ®5<o5KH<ofl!i<olS£<o^iircii, £ 1 , 

[0 0 63] memuz&m&mmy 4 wm. 

iz, zti^tu mi, m2cD5$mmmztizt5*), 
micoiDTfrt>micDmm-?<D$mt, mi 01 

D T j&> hm 2 T'Offg^l^^ L < § tlT ^ 

4. 

[ 0 0 6 4 ] 114 5 tOfgBJMS WttM£7 * ;P 

m^\m&m^zmttzzti?timfcZKtmmmwL 
[ 0 0 6 5 ] m 1 ~~m 5 <mwiz&z>wmffi%,7 4 jv 
m-mm&mm7 < ^\zmt t*u .mi- 

m 5 «Ill:||g5lttllffi*7 a )V9mm±. ilWA" 

■yir-mmm-tm&mmtii? ^vmmt txm 



t^fli.. Hi?) I DTh £2<DI DTfcO|BI<0S51 
OfmMiZikKX . Hl^IDTL |g3<7)I DTfcOPal 

^S2 <M1£\ WttM£Oi^£ A t Ltzt^ fc, 
0. 48A-0. 52 5AM£9, SllOPW\ 
[0053] 
[»2 9] 

3 3) x A (n = 0-4Oi») 
[*3 0] 



8 3 ) x A C n = 0 4 ©Sift) 

[ 0 0 5 7 ] m 5 O^BjTIi, if £ L < ii. S& 1 tOPafi 
£\ 

[00 58] 
[S3 1] 

33) xl (n = D~2©«&) 
[$32] 



8 3) x A (n = D~2©*») 

[0066] zcoms, & l< (±, frfam^^- 

y. A*. y ^-/Mlt»a fc;J*Sr< t i> 2o*»H- 

ft£ . £ l ~H 5 contra S3¥ttfiffii£7 4 j^mm 
(Dwm^mxn . mimmmm^zmammm 

l>l^^f-aiA7JS^tttt^^S^fc. 

m^zn Lxnm%mzwmii& „ 

[ 0 0 6 7 ] H 1 ~m 5 O^BJt^| ) ^t4Hffi^7 ^ JV 

9mm.^ t>\z\mmjnffMmxn. mmmmu^z 
mzwmm$L7 4 ivm^-tm^tix^h^yr^ 
7 u 77f -7 7°#>r y^fc i OffffiSiiS^-x^ 
tfS^tflli.^ ^TSffl^-S^fc 
tTfflv^^S lo^f-gUATjSffi^^fcii^aiTjS^ 

^mm^m^-ttxm^tii 2-jmmm^m^ 
ttz^mmx-nm-trnm^tixh 0 . ;«2^ 

ttzim^ftjj^izni^ wmmimizffimzti 
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[oo68]mi-m5 ?>muz&zn&8ffl)ty 4 >v 
mm^ ^zimm^mrnxn, ±wvmxm^ 

[oo69]mi-m5 emmz&zm-Gmmky 4 >v 
mmmmmcommxn, imfmmmsrt lx 

[0 0 7 1 ] 

[|^O»0ff;5fil] iilT. Hffl^#B3Loo. *HBH 

wis w^sm? ^ frmwnmimzmmzmw 

[0 0 72] Hi ^#{BLT , #3&HJJtf)SfS 1 OSSfcWK 

«swttnis^7 < /^i§g«j-f s . m 1 <mam 
cmmmwsLy 4 ivmmt, 1 , m2co%m 
mimmmky 4 nmmmmmizmti . 

[OO73]01ii,mi O^»C0WttHffi^7 4 /t- 

mmy 4 nymmxn, sxss±nz 3imw&m 
my4W%=?i^3imttLZtix^i. =sr*s, am* 

Kfc LT(i, LiTa0 3 ^7K H a H ^^ill:OE«S« 
fcfflV ^ 1 b $ £ *Hf^J-r-(i 3 6 * Y - X L 
iTa0 3 mWR^btlX^Z. 

[ 0 0 7 4 ] m 1 emmmmy 4 jv?m^ 1 a. us 

$<feffi*ftfc}&o TiEM$#lJt 3fl|c7) IDTla-lc 
fc^Tt*. IDTla-lc^(ttiltl««a 

[0 0 7 5] ^]«W H2 , H30^'[4HH^7 4 /W? 
fS^2, 3k 3»IDT2a-2c, 3a-3c£i 

fc, H2, Sl3 0Wtt«£7^^«T2, 3Ki3^ 
Tk IDT2a-2c, 3a-3c#glt^TV^ 

mmmmmrnmmzyv^ 4 ymmrn 

d, 2e, 3d, 3 e j&*EBS*rO^# I D T 1 a- 
lc, 2a-2c, 3a-3cll *tl?tl—#0)< I 

[ o o 7 6 ] s? i (rmmmWLy 4 ivvmT 1 n^&n 

I DT 1 a«-JO< Lfflm«^A*S^4tSM§tL 
!> o ± tz , T^OH lOIDTla tfD^MBIfcllBS *Ufc 
H2, l3£7)IDTlb«-^<Lii»\ 

4 ^ ^HT MBIfcMS tut® 2 , H 3 

co 1 d t 2 b , 2 c to-^co < Lmm&izmmnzmm 
$tixv^ a mmiz. mipmmm&y 4 )vymT<7) 

WSJ I D T l c co ■!,?; < L ttlic , H 3 ^Ittl^M 



*7^^$f 3^HIJJI DT3 b, 3 ct0-^t0< L 
«feEf«tMW(C^SiiT i^.12,13 co^ttS 
m^.y 4 >Uym^-C0^C0l DT2 a, 3 a tO— 3frO< 

TV^. IDTla-lc, 2a — 2c, 3a-3c(?) 

mi±. mmmztmztixv^ 0 
[0077] atjst-4 n^m^Txh o . m?iST 
5 , 6 ii^F«^ s . . m 3 ^mmm&y 4 

)Vm^ 1 0 3 CDfBIfifflff Stt , H 2 

* n^S^ 1 0 2 oteSfiffl#ttfc »l 1 s 0 0 M^-^T 

[0078] ^t. m 1 -m3t0?¥tt^ffi&7 ^ /L-^S 
^1-3 « ftflsW5rfilit^&iJiHH-r S . *H»JT1i. 
^ltOWttSHi^7^^^^1T1±. IDTla-1 
ctfc(tl>mS^^tSW^5 2 A t ZtiX^k. tc 

t5. A{±5¥tt^ffi^to^^^-f 0 ^tffig^ix/-^ 

1 <?) 1 dt 1 atoms^oMita 1 6 . mi idt, t 

^i2, ^30IDTlb, lcfcfcttSmSf^O 
*flR(iV^-ffLfc 1 I DTI a-1 ctfeitS 

«MlAIIi4. 2xtmT£>S 0 iJt, KftfSl 
d , 1 e HfcttSUffim^^ti 1 2 0*Tfc "9 , 
AR(i4. 3jumT*S. H"3-^'5 IDT1 a— 

lcia^iaHGHii. 7 7art*4. ko^ 

a I DT^coralltfi, WitT I DT 1 a , 1 biatM 
tfcSfc, I DTI a, 

[ 0 0 7 9 ] H 2 «»tt»7 2 Tli , I 

DT2a~2c£fclt£*Wg£HBW#3 1 Afc§il 
T V ^ „ * *HffiM$ 1 « I D T 2 a comSf^tO 

Mm«16. ^hlllDT. ^^^2, S3WIDT 

2 b , 2 c {ztetfhmm^MMi^-fixh 1 1 

I DT2a-2ctfcttS^ffi^^A I (i4 . 

2//mT- ( fci ) „ tfz, mm2d, 2e[znnhmm 

C0«± 1 2 0*T"fc 0 , &^A \±A . 3 At mt'l)§, 
£tl. m^O^O I DT2a~2c^|UllG I i± 1 . 7 
7 ART'S) So 

[ 0 0 8 0 ] H 3 CD3¥1tM£7 ^ 1 0 3 T" 

(i. IDTMIGI^2. 2 7ARt§il 

TUS^fc^l^^Tti. ®2«^lt^H^7^^^«T 
2i:l§iat;Sfi£§tLT^2> 0 

[0 08 1] m2<7)^|t^ffi^7 ^;P^fS^2fcm3tO 
^tt^H^7 ^ ;k^^T3 fc (±. feiliiffl^tt^B 1 8 

o • m:h x o Hz. m <o^? i d TnstoniMG i 
^§^ti^ 0 its, si2, m3<mw0m%.yit]'? 

*T2 , 3ffy&msMW&k 1 8 0 ° M^^^SSfiSc 
ttOTIi^^o 

[0082]^, *»tMSWOTtOSIfeMtfe^T 
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[0083] xmmtm&mw&y 4 ivymmxn 

titrnm^A^tL^^ is i <m*mm& 
y 4 /^SH 1 l itz£*)y j >7~ztitzwmm 

*\ 3&2, ®3«WttHffl^7^;^S^2, 3t-5-*. 
£>ir.S>. ?ltt^H^7 ^ iVyMJ- 1 <7) I D T 

lb, 1 c^'[5]-<7)^}ifc$iiTfcO, A*OlDTla 

HiDTib, i c tx'<?mmmL< Lxmm. 
M2, ms^mmm&y 4 )v^m^2 , 3iz$-tt>ti 

[oo84] wmtw®.? i )v?m^2 twmm®.? 

4 )V?mT3 b fcAjjZtU-zWm^li. Urf? 4 )V9 

x\ w&$m%i7 4 2 1 , mmm&y 4 >v? 
m=?3 txn, m*)&? 1 dt^bihg i o^±ie 

«±5tI^^?ilTi^. ftoT, 7 <>l 9<)> 

t-cft 0 , immmmm 1 s 0 0 

S&Sifct&S. ±oT, #71^5, 6t*ffl§;ft. 

[ 0 0 8 5 ] $ 1 t. wmmmy 4 >im=F 1 
t, siaB£w^-*#i!^$*ro>4. wtt^ 

5 0Q<7)l/2tS-S-f£J: at, ^-oSIHi^rWi 

ix^os^ 5 , 6 zmLLttwrnft m: itzm^ 
t, #tt^yb-^'>xtt, TSf@£^#ffi^ y f-^ 

[0086] fr^L^#H§¥ 10-11712 3^fg 

tr^* $ fix ^ h ^pmmmmi^thmmm 
my 4 ny^mxn. amiij (^mm) iz2®<?m&. 
mmm y 4 ivymwmxh^ tz . 

[0087] dfttfcTLT, *HSSMTii, JilBOJ; 5 

tAMtij (^mm) iti-ytrm>mmmy4)v?mT 
y*T t \am\com&.mmm.y 4 )v?mTt *imt& 

^ffl^°-y K&fc>*^1?£^*£At§tffiM-f ^ fctf 
^mk . ;o J; 5 =5r^£g»i, W14M&7 ^ 



[ 0 0 s s ] *^5fiM^WttHffi&7 4 ivymwxn, 

[ 0 0 8 9 ] 02 t. *Si»7 >f 

tm^fz^z, mrnMem&mm? 4iv 
y^mt mmmm#t& z 0 ^m^titzmrm 1 
0-11712 3^m^tm^zm^x\m^titzw 
'Mm&y 4 fvymm^y 4 /^itt^wtit. 

[ 0 0 9 0 ] 02^H^^£i: 0 mfftWOWtt 
/^1^tt3&«#^5;i: El3SWM4a, |§| 

mmmizm^xm^titzmmm&y 4 ivrm 
M.^T^mm^MRU^mm^uza n & & v s wri 

[ 0 0 9 1 ] ttz. ^mmmcommmmy 4 iimw 
xn. 3\m?mmm$Ly 4)vymi-?tm^htztfxz. 

»7-f^im^#«!-f safest itfc^ 
x^^*«: o^ttHB^7 ^ !vmmm®mm± 

[00 92] HI 5^116 {i, H2«5¥tt^ffliS7-f^ 

ym^com v^o 1 d tibi^isiiig i , gi^i. 77 

O^d I DTm^rHRlG I , G I &^t$^±I^O^ 

#mm&7 4 )\ y%^ 2, 3 <?> 1 d t^^h«oh t , 

¥«rSOW^ Sr^-f S . ^ ^ T\ ID T^^H 
bit. I DTc?)a*>, DT(7)imZtl 

■fizmwmzmmztLtznmmcooib, mo 1 dtc§ 
tL-rwt^cftM^^w^^a no idtc 

[0093]ifc, «tSO¥«fSRVYifflOT«fSfc 
(i. *HttMO^tt^ffi^7 ^ /L-^^E^ 3 b (Of 

^5, 6^^tLm*-b2, *-N3i:L^*i^O. 
^^gr I A I t±, A= I S 2 1 I - I S 3 1 I X fo 
0 . iiiMCD^mm IB - 1 8 0 I B = I Z S 2 1 - 
ZS3 1 I T"S>S 0 

[0094] a^Wttt. »§O¥«fE(i0 dB, fiffl 

oTgfjStto° xhhtK nmtemmw&mmbLx 
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0° mrtztuz^z. 

[0095] 05Kj:*uf, nm&mm&zmoZ: 
mmmt&con. wwmmyjtwm^, 3m 
d rmcormcom- 0 . 5 2 5 a jaTosHT* 9 , 0 

6t;4tU4, fiffl«¥ifJS^±IBffi^}i^l.t;(±. W 
ttHH$< 7 + /L^S^ 2 , 3 (?) I D TP b Wb»||^ 
0. 4 8A-0. 52 5AiDSHfct£5e-t^£fc#i> 
fit, SM^ffiSM^fflOTSMW^tl 

2t,Z&m I DT^OIi: , ^^^«^ 

3^{tsno-^a 1 dtp b We»)^\ 0. 4sa 

-0. 5 2 5\commb%ii\i£\^c\bifihfrh« 
[0 0 96] 3MC0 I DT£tttfflfr&K&mW& 

£, (0. 72 + n/2) XA-(0. 83 + n/2) 
XA, t^fLn = 0, 1, 2, 6 0tEfflt|S5E-fS;t 

fci 0 , 12^07 wfftmmiin&z tumz 

4WnTfcS. ±oT, $ttlM7^?f!i^2h$ltt 

^ffi^7^^^*i 1 3<7)±ieK0^a I DTr B Wa») 

[0 0 9 7] L£>L&^, J«£&{t&n<Dffi£* 
(n/2 + 0. 77) XA, fcrtfLnliO, 1, 2, 6 

t u^^raw^a i dtpbWbK, m&mtky 
j)V9immmmbmm^t» mtpmbif* 

1PM« 3 5MHz § £i4 , n (4 6 

[00 98] ftKr, n*/hS<i-4;i:t:ii3*t4ra 
gifcS. 09(4, Mfe^J^ttllffi^7Y^^^g 
^fc(tl,^2^WttSH}ife7+;L'^«^2^ftS|!|!tD 
^aiDTMiGIJ, (0.77+m/2)X 

«^3 0KD^ IDTr B 10r B 1PiGl5- (1. 2 7+m 

/ 2 ) x a t Ltz b § com 2 <mmmm.y uvyn^- 
2{zmum^3\v Tp^fgpt g 1 1 , mm^mm 
bcomm^i-* 

[00 99]it, 010 (4, *SffiWO^ttHffl^7 

m^d idtp b iop b ipigi£, (o. 7 7+m/2) 

XA>L, m30WttSH^7^;I/^S^3tfc(tl)ll 
0^-5 I DTPhWbIHG I £ s (1. 2 7+m/2) X 

AtLtti^iD tp b w b ipbg 1 1 im^mmb com 

[0 1 00] M9$XM1 0j&»£>, »g¥SfS*U ■ 5 
dBJilT£}f£L, &fflmg#2 0° OTSrSfM'tS 
fc(4, I DTPeWbWI . 7 7 A ELL, "tSr^mtf) 



i ja±fci»rf SiBgo h h z b frhfrh o no-n- 

■5 lDTP B W B mvh§<^l>fc. ¥SfS^Mt-|>i| 
mi4. lilTtO ± 5 £ £ I) . 

[oioi] wm^m^mmimm&y a 

£(4, Kffi-fl, I DT|^±*«ta!*g^-Sfc*ftT=5r<. 

nn^wie tsiH-s - 1 //&i> , trt^t; x urn 
#tt(4. r o ^ 5 1 d t^^h^ o . 5 a mmi h 

£ b £ ± 0 , W'l4Hffi$c7 /^Sff 2 , 3 T'fiffl^K 

On") I DTPaWalHWSWf , KMW 

zcomimmmmcoim^i. vm&zmt 
^mmrh id tp^eS^/j^ < l 

[0102] jjui^**^. m&m$.y 4fo?m=F 

2COM y )£o I DTPHltOrslPiG I £ s (0. 77 + n/ 
2) XA, n = 1 , 2, 3, 4, 5fcL, ?¥tt^ffi&7 
^*F3<7)»0^a I DTPeMMG I * ( 1 . 2 
7 + n/2) XA, fcrtfLnJi, l-5C0tEH«0g«3ifc 

[ o i o 3 ] a*;, iaiBEflit: i 5jgaaas:ft*#jfrf 

S^t(4, 3 9MHz0^tI^gt5r-l»o ^OJi 

^■t(4, Mmmfcy 2com^o i dtp h i 

£>iaHGl£. (0. 7 7 + n/2)XA,^iLnli 
l-30g|*JSct L, 5¥tt^ffi&7^^^*^3tOKD 
I DTPbWbIPIG I ^ ( 1 . 2 7 + n/2)XA, 
tztzLn\il'-3co^mkb^ti\ii.\\ 
[ 0 1 0 4 ] $ TIIAUtt^ ; ^r< , ft 
i/Si.«IM^#l>t(4, ^tt^HM7 -f /^*T-2W 
PSD^O IDTPbWePSGI^, (0. 7 7 + n/2) 
X A , tztz I n = 2 L , ^tt^ffi^7 A )l?m^ 3 10 
ROn'3 I DTfSfOfl^PiG I Sr ( 1 . 2 7 + n/2)X 

A , tztz Ln = 2b TtiliX v ^ b tfhfrh . 

[0105] L i T a 0 3 ipSa 3 ^ XW^^ttY* 
*»tZttfr|pjt3 6° -4 4° iOtEfflT-HiS^T^I. 
Um*K±t;^^T«4, 2«ffi^^[4^H^^«$ 

hmmmmm-fo d , t a 1 0(4 s s b w t if ^ 
i-&tzMzmmtiz>cowj~*~m*3iTfo 0 , s s 

^<7)QO^-ft^7 + )V9 b LXcomJM J kcom±t^t 
h . ±fE 2 H««««iiiF t 4LTlI$ii, feffi 

§ixs . t, o t, , mmcowm x 0 «mwsi&tist > 
izmmti. mmcottmvx vmmimmzm^. 

t^)b%tSSIW'h2i^tll s s BW^'±t 

[oio6]t-)t. m2commm$iy a iv^m^z 
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mnm i nfmBtvm3<mmffi%.y a ivmi^za 

&Zt J&*T# . S S BW^ffiiBW'feM£ifP§lJT-£ . flr 

[ 0 1 0 7 ] 08 (4. ±IEH 1 «^PSfc:tiftl.«ffiSS 
^iiftlfAfM*fc«^^ SgfflW&^Jgfl 
#AfIAT*S3. 0dBlilT£»f&fc(4. m«S 
0 . 5 Iil± . -f&fc*, 5 0 %£Lb&gT* S - 1 

tl&mmztS^-Z . I?A»A£2. 5dBjy,Tfc-f5fc 
(4, mSSS^'O. 6 3lil±, -f&*>*>6 3%IiLhfc 
§ Wl(4 «t I ^ i: . II 2 ^fiUf^vc 1 15)# 

[0108] m2commm&7 a /t^*^ £atj§ 
titdt^i, i d t 2 b , 2c££*)&&mm®m 

mm d , 2 e mzwrn'mmmm 
Mztim&mm<vMm^mm 2d, 2 e h? 

SSift^tS. iOjefctfefc.fcO, ^ftfcQj&W^ 

jgfc^O, i£JW^£££^IDT2a^l$ 
tlZZblZX*)* I DT 2 a ttsv^t«$W*FS^#t:S 

S 0 t^'LH$il4SML ffi73fIIDT3a^i 

■rusk i Offttfi^a^sfc.*.**. wttMS^ 

Saoo. 5flStf(tlDT3b<oiSai*1 t 6't;fct:j: 

0 . wsm&m 2 mmmLy < wmwmtnz 

[0109];;?, wmmfcy j )i>?mi L 2<D2^ 
comm d , 2 e mcoBimc t . 3¥ttg«7 < jvy 
mi 3 ttstts 2 -wKMiff 3 d , 3 e r H w H iii!D t # 

n&sdfct&s. m^x. ^mm^mtL, y aji 

mi2co2 ^comm 2 d , 2 e mommc t , wi* 

pbd it vmumz-tz zti/zx*). mmmm.y < >v 
?mT2, 3?y7 j n-m^m^^t-nz^ ^mm 

[0110] it, *mmmxn. mm id, 1 e , 

2d, 2e, 3d, 3etlX7')/-Tjy7mmm 
£>m\^irxu&£>\ MzmM$ti&i>cVXli%<, 

Mtimv&&8miz& niKmnm Uz t> <nxh ~> 

Xi>£\\ 

[0111] ^mmmxn. xam- i^fiss?) 4 
<wm4 ye~?>xw 5 0 QT-fe 0 , m^s^ 5 , 6 

( W&f ) co**tt>f yt-^yxtt 1 5 0 q fc SiiT 



ftfc. *SlltWT-(4. 3£tt|«7^7Sff 1(4. A 

Mzmmzti&^mmtmj>t°~?>xx% 

h 5 0Qlzm£-t& i 5 JilB^O J; 5 5 1 
Afc^5£S*rO^. it. $ttlM7^73fff 
2, 3(4. ta^fflt»M§tLST8r(lIS#o^tt^yh- 

mtftsi 5 0Q^i/2t»^-ri>i;5t. ms 

^3C^§(4 3 1 A(immH£§^TV^ t Z\tili. 

w-mmm zti^tinm- 5 , 6 n^Ltz^m^i 

t LX^f£ Ltzim-a. fftt^yb-^'>X(4, ¥if@S# 
co^tt-f V 1 / 2 fc ^ L < t£htz^X% 

[0112] c\<Oi. 0 §¥tt^ffi^7 /L-^fSi 1 1 H 
J: DA^liJtfg^^iiS^¥if@^fcto^ yb-^'>x 

s-^-^iio. m-mmm DV?mT2, 3^x^ta^ 

[0 1 1 3 ] Hi 1{4, ^¥W^4t^§ix/iWtt 

nffi^7 a fvmi 1 ^nnt , ^mm-kmteti 

tiW&MWWLy 4tV93F?2, 3 tfOlMfifiSHK t nit 

2. oatziz&^&^tmvnttti&zt&bfr 

[ 0 1 1 4 ] mi 2f4, ^ffSf4t||afcitt 

a >vm=F 1 co«®^HBfc . TISf 5 , 
6 t«SR§*l3t3Wt^fflife7 < )V9mT2 , 3 ttitfS 
«SmSH6i:«0Jtfc . Jffii^F^tfcttS V S WRto 
fl^Mffi*^. ±IB^Mlb^2. 50fc^tVSW 
RsWUfci^fifc^O. 1. 5JilTO*i^(4VSWR 

m^nieit«4i. 5-3. 5otEHtiasi-i>c:t^a 

[0115] (m2<0HSfiM) 01 3{4, *%BJ^ 2 

^-Tmmxhh, *mmmxn. m^L^s.mmm± 

iz . 3 H^®ttHffi&7 ^ /L-^Si 1 11-13 
fLTV^S. J±€SKtLT(4, LiTa0 3 

ftWCfi. 3 6° Y-X LiTa0 3 ^'ffl^^tlT^ 
5 . m 1 -^3<7)Wttllffi^7 ^ 

M^mmmfmwmmz^xii. m 1 ^sufiMt isi 
mxfohtztb. mmcomtHz^xn. w^rmm^- 

[0116] ®2<7)^ffe^WttHH^7 ^ /L^gM^' 

m 1 ^HttMo3Ptt^ffi^7 ^ ii-ymWkm^l tZ6 

14. Hl-H3(7)5H±Sffl^7^/^^l 1-1 3[Z 

&rthwmmzfoh< 
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[0117]^, mmitmWfre>We>fr%£ o 

^mmmxn. mi^?mmmm ■ovmi'i 1 
<wm 1 dt, ttchhm2 , m3<r>i dt 1 1 b , 1 
1 cfrt>&tizii6WMmmi, mmmm' mm 1 s 

T12, 1 3 im&mi< , mmm iso° m% 
[oils] ^mmmxiz. m 1 (m&mm.7 4 w 

Stl^l lfcfcWC, I DTI 1 a— 1 1 cfcfctt&m® 
fl§5C^MW(45 2Afc$tr0^ 0 Aii^ttUB 

[ 0 1 1 9 ] fH 1 OWttflffi$[7 4 /l/^Sti 1 1 1 fcfc^ 
T, ^*tffiES^mi fiO I DT 1 1 acr)Wm%crm 
16. ^ffllDT, ^&;b*>l2, ||3(7) I DT 
lib, lie t&ftsmgfl^Mivvfiik 1 1 "C 
M. it, I DTI 1 a— 1 1 c£$3(t£Sfe£A I 
(4, 4. 2p.mXhh, it, mt&l 1 d, lleC 
fcftS *EfSt<0»4 1 2 0*Tft 0 , ifcHA R(44 . 
3jumT£>£. 4 t, Si <0 I DT 1 1 a t , 0 I 
DTllbi C0m<7)M 1 ^rslPiA! 1 . 7 7 A RT'fe 
>9,3ll^IDTllat3l3<OIDTl lctOPalcD 
S52«D|SJ|«Bi j£2. 2 7ARfc£frO^ 0 
[ 0 1 2 0 ] $ 2 Vffl£$mW.7 -f /I^S^ 1 2 

iMfif&SUKfi 3 l A ?#> 0 , tfr*KIHt$*ufcS& l <n 
i dt 1 2 acommmcottmii, 1 6 , iWg I DT. -f 

&;6*>SI2, S?3cOI DTI 2b, 1 2c£i5ftS*fli 

mmm&^itih 1 it**, it. i dti 2 a ~ 

1 2 c fcfcftSjfoilA I {4, 4. 2AtmT*4. it, 
1 2 d , 1 2 e t;t3{tSttflifg^2|sjK(± 12 0* 
$^AR(44. 3jumt*4. it, gfl^I 
DTI 2 ah, ^2^1 DT 1 2b torB^Pa1llA 2 # 
1. 7 7 A RX*$> 9 , HlOIDT12atH30ID 
Tl 2 c fcOPsWilPiBs #1. 7 7ARt§tTO^ 
4. 

[0 12 1] St, m3^WttHffi^7^^^«^ 1 3 

(4, m2wm-&$m%ty 4)v?m=? \ 2tnm^m%L* 
tix\^,w,2 commmmnmrnm? 4 >wme>x 

m^STfc Lxmv^m^m^z^xmmth . 
[0122] x^m^4izmmm^x^tifzt§^. 

m 1 CDWW&Wfc? 4 Jl^m^M 1 CO I DT 1 1 a £ 

^®tfS#fifc[i^S:frfifc£»U Rlf^l 1 
d, l letiOKItSfu KltS^tWtt^ffi^iiil 
S§^l««!£fcT*L, 2o«ft^lld, 1 
1 e ri1fc£i»'4z t h . £ OSg£»'4i 1 5 £ fc «£ 

Mio i dt 1 1 b , lie fcgftsfis. t->t, « 



1 

[0123] ffM§tll>5Ht$<fc , ftj]ffl<D 

iDTiib, net (OfiKHISti 0 £7JflW£ 

£$fl&^", 3¥tt^ffi»<DS^A WfiO . 5 fgfit I D 

Tiib, 1 1 cWiVfixfr*-? tz-tzuz^mm 
mm.z-tz> z. t tfx'^ h.%2 conmrnxn, i d 

Tl 1 b^ai^flSTOI^t, IDTllcH 

t>tix\.*&. m~?x,M2, m3ommm$.7 4)V9 

Ifl2, 1 3 tdi. ii(g^ L < . **ofiffl*« 1 8 0 
2,^3 tOW tt^ffi&7 ^ ^^Si 1 1 2 , 1 3 1 

V0\2A]mWLtzm5Mfmecomm^, ^200 
mmiZ&^Xl*. I DTI 1 at, IDTllbfcCO 
^mi^liA! fc, IDT 11 at, IDTllc 

tcomcom2commB 1 tcom^o. 4sa-o. 52 

[0 1 2 5] it, ±IBIDT- I DTlBI^imPH*. 
(n/2+1. 2 2) XA- (n/2+1. 3 3) X 
A, CttLn{i0-4OS|Sj] fc, (n/2 + 1. 7 
2) XA- (n/2+ 1 . 83) XA, CttLn(±0 

[0126] §^c, ii emm<7>&&b mmiz, m 
2 ?mtmmy < n vmr- 1 2 r.';i!/,'Mv:. 1 d t 

1 2 at , mmM2 , !30IDT12b, 12ct 

comcom 1 ^Paina^B 3 4 ivmi-fc 

*JttS4'Jfe^)lll <7) I DT 1 3 a fc , W1^)IS2 , H3 
<0 I DT 1 3 b , 13c tCDW\CDm2cr)mmiZ^ >J?%< 

t i>-&ommmz&xL. mmvmizmiu 
mmmzmbtiit. u -^-^^ ±tfei^i> - 1 

, wxmxum-ft z t &x$ s „ 
ti, fi!^T, Jiiami , m2op H iPitfc(ti»€SMS* 
*«6 3%t zhi££r>xmxm3&i&WMt>tL 

[ 0 1 2 7 ] it, *MtMT1i, mi , 12 0PhW 

M^^T*j 0 , wzi-,xmm¥mmcomitpm±^ 
fro ^5. it, ®i^Wtt^H^7^^^^T-i 

1 <0 I D T 1 1 a 1 1 d i T"t0?glt 
P b , 11 (7) I DT 1 1 a^^RS^ 1 1 e iT"^SSi 

Q 2 t^t<§trcfc i 9, ^tioTHi^aitt^ 
ffi^7 ^ ;t-^«^tfc^TffM§ixl>Sft^WSE 

m<^mwmmm $ i-rc 1 * i> ^ t , 1 d t 1 1 
b , 1 1 c j&sgfe l# s aitt^Haoaus**^ l < § 

HP , Q«, ^^tL, I DTI la^fi^-HtftM$ 
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id, 1 1 e toft ftwconmi$e> t comcomn. £■ v * 

[0128] (m3<r,mmm) mi4i±. m3commm 
cownmrnmy a Mwm&w&ffimmwmFm 
mxhh, m3commmiz^xh, sii-tn^wtt 
mw&y <)vm^3 1-3 3^j±€ss±t?FM§tL 

T^S. #WttHffi^7^;l-^^3 1-3 3(4. Jg2 

[0129]^H, IS 3 «»4MT1±. WttIM 
7 ^^31^3 1 i:, «ttSI«7^^If32, 3 

n 3 , n i ~~m 3 m&mm. ? < >i ? m 

13 1-3 3^H|JJ I DTt^*) 3 1b, 31c. 3 
2b, 32c, 33b, 3 3 c ^t§2ivf , 7U-h 

wmztix^z. 

i o 1 3 o ] x m 1 ^ 

^ff31^2«IDT31b eo-1i <?> < Lmmm^ 

T32b, 3 2c<7)--%miizmmztix^&. mu. i 

D T 3 1 b tfDflfc&SBA*. $ 2 c7)5¥'[4flffi}&7 4 /I'**?- 
3 20IDT3 2b, 3 2 c COflSdSfSfciBftSfl.'O* 

<n I D T 3 1 c CO® 1 0)SS8|S#, H 3 <?)3ltt^ffljfe7 A 
)V7ni33(^m2, H3?)IDT33b, 33cO^ 
Itm&fcWg&ftXti*). IDT3 1 c(7)ffi2<7)SiI 
IDT3 3b, 3 3c03&2<Z>^fcB8R$;h."O> 

[0 1 3 1 ] 3 1 d, 3 1 e, 32d, 32e, 

3 3d, 3 3 e ItmmH^, ZeMft&tZ-o^X 

\±. m2commmtmmx%z, i^t, m3cowttn 
mm a nmmztiux & , m 2 <mmmmmm 
m a wmmt mm^m^^i n t &tz . mn?> 
mmm^M, mix, tmmm&ftt 

, ?mmmm7 a )v?%m<?>>vm&m>h - 1 

•v v t mmm^zmmi-i mmm&ffiitt& z t v 

x% h . 

[oi32] {%±<nmm) hi 5i±. ^mmmA 
conmmizi%mnmn-&7 a >v?$mmmm&^ 

[0133] ^mmm^mmmm a ^mmxn. 
gmzm^zb&x-z. ^mmmxn3 6° y-x 

L iTa0 3 SftEj&ifflV^flT^S. 
[ 0 1 3 4 ] H 1 , ®2cOWttlM7 A wm-A 



1, 4 211 l^fc3»IDT4 1a-4 1c, 4 
2 a-4 2 c *tth$mFFmiGMmSL7 A )V9ftF? 
Xfo%>, 

[0135] wmm$L7 a ii7mi4 1 <n^$&m 1 

<7)IDT4 1 a^SllcOS§Pfc. lg2^WttlM7 4 
/l^*T4 2 Off*^® 1 ^ I D T 4 2 a cOg? 1 <0S§P 

t ^a®^§ixTA^^4 izwm^tixuh* 

[0136]ift,gl«IDT41a, 42 a«$2 

^3gsB±£*§*ro^. ma. jwiiidt. -r&fc^ 

I D T4 1 b , 4 1c j&fJfcfJiigT- 5 ^MUJ IDT, f 
t£hh%2, !3«IDT42b, 4 2c^)- ^SSP 
#XttS^6fcffiM$tT0^ 0 %2,%301\ 
D T 4 1 b , 41c, 42b, 42c tOffi^Wifflfi 

[0137] ifc, I DT4 1 a— 4 1 c , 4 2 a-4 

2c^is{tA,ixTv^fi^Mfitii, ^tim, m 

%s4 Id, 4 1e, 4 2d, 4 2 e j&1EE$*TO>!> . 

*mmmxn. m 1 ^^ttSffl^7 * ^^^4 1 

}lfiffl#tt^LTB&18 0° M^^^iXT^I., 
[0138] i 9£#W£ti, ® 1 ^5ltt^HiS7 ^ ^ 

^*^4 1 (i. «®^^HtlW^3 lXtZflXti^O, 
IDT4 1a^«(0Wl6, IDT4 1b, 4 

i ccnnmi^mwi it**, ist, i dt4 i a 

-4 1 c(7)A 1(44. 2jumTfcO. KftfS4 1 d, 4 

i e co«®^o«{4 1 2 o#t*> o . mm4 1 d , 

4 1eCtJ{tS^AR{±4. 3 umbHtlX^h . % 
LX, IDT41aL IDT4 1b, AlcbCOT^CO 
UltOPaHGl! (±1. 7 5 A R t §fL*C^S o 
[0139] ^2^ttgIi7^;^IT4 2T14. 
IDT42aL IDT42b, 4 2ct£?)M2£?) 
[^PiGI 2 j^2. 2 5ARt$ilTV^C:t&^^T 

a. m i ^ttira? ^ ;k^s^4 1 k m®izmtf& 
tix^h. m^xdiz, mi^mmkm2(7)mmm 
tz^tixm. mz£nxmiemmkw$i7 Aiv 
7mi4 1 hm2om\mw^7 A)V7%^4 2 tarn 
msmm.tfmmi < . t^mmimm 1 s o 

[0140] xmmmmmm a wmnx-n 

m-4 t^T^TXh o . ISATJS^ 4 £ A7J t l . 

[0141] atjs^ 4 izwmmtx-hztih t . m 
i , m2<nmmkw®.7 a ivm^A 1 , 42c, iMfi 
fflRv : mMmcDtmftmn£ti& , zemmiK idt 

4 1a, 4 2 at;EPiD§^l. SH^«§tll> 0 
HH^\ «S^OEW'l> fc it^S 77^] WSffi 
U RItts4 Id, 4 1 e , 42d, 42e t^StSft 

mm^kmrnt. 2^<r>mm4\&, 4iet^(44 
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2d, 4 2er H TC"7EfT 1 ,i ^ K . hi fi^T, 

6 1%$^^ [ d T4 lb, 41c, 42b, 42 c 

§ill,5HE$< fc , m^ffll I D T4 1 b , 41c, 42 
b , 4 2 c i: i "3 ft7JM^«g§ til. . 

[0142] #Hi6Wm, Wtt«£7 ;l^^?4 
lttSttS I DT4 1 afc. IDT41b, 41ct« 

r^si i cvmmt , memmffi&y a >vmTA 2 

fcfcitS I DT4 2at, IDT42b, A2cb<?M 

tiX U S . #0 T , IS 1 ^WttHffi?&7 4 4 1 

^ftj^iiSfl^fc, H2«3 i H4SI«7^;^«f 

[0143] mmmm ^v^miA 1 , 4 
2ti, eiififfl#tt^i8o° m^mvtm-h, *m 

oftffltf 18 0° M^l) ttsui^-tf $ ill. . 

[0144]^fc, ^HJtMTIi, 2 M<m&$m&.7 
4/1^*^4 1 , 4 2£ffll^lF£ltj&07^/l^-C£> 

s . s 4 <3gm^a3H^ffis&ma 7 < lummm 

1 6fcjjrf. HI 6ti*t>Wt>fr%J:o^ fflffl&ftiz 
[0 1 4 5] S?4c^6M^fc^Ti, @5a^'Hl6c7) 

ss*^, micommkm2commtcr>mi. o. 48 

A - 0 . 5 2 5 A <7)VmiZWLfcttltt£ ^b^O^btf 

[0146] a*:, mi^r E gpitm2^r B iiit{i. (n 

/2+1. 22) XA-(n/2 + l. 33) XA, 
t££*Lnii 0-4^810 b. (n/2 + 1. 72) 
XA~ (n/2+1. 83) XA, Cfc£Ln(i0~4 

[0 14 7] Sl40g|^MfcBVvc^ mi OH 

jtfsMett, mi, m2cowm^ -*w±<rymm 

SrifcHSfllS'frS t , S S BW« ■ 

[oi48] *mmmxn. m 2<m>&.mmfcy 4 w 

MIA 2 fcfcWC , ttiTlffl IDT42b, 42c (T)\m. 

mmm 1 m^mmmy a nmnzmi-i^m i 

D T4 lb, 41 c^figfcJtAT, 3¥tt^fflifcZ>lkg 

[0149] <i^t\ hi 0>M&.mmm? a ^mia 
ico2^mmA i d, 4 1 emnmmt. %2am 



'I4M&7 4 4-7*^4 2<7)2 "J<7)mmA 2d, A 2 

e m^mm t &m%ti&. iza mfem.<m&. 

Lxmm^hizb^m^tii, x->x, mt 
<\t. mmA i d, 4 1 emnmmP! b . mm 

2d, A2em<nmmQi £*NfL<U WzX->X 

[oiso]^ mA^mtmmztsv^x h. mm 

A 1 d-4 2 e to^Tii. /V-f^/iSffi^' 
H^SilT V ^ *\ Mi- iff- >y TSffifcfc it I. Kit ^ffl 

[oi5i] s^. wmm&y Aiv^miA 

OIDT4UL 5¥tt^ffi&7 ^;P^#4 i 4 2«W 
CO I DT4 2afc £■ J±€S«±^€S^-y t i Oft 
iltf £ L , 3&*o^^A^SS&?4 Hff^-f h Z.b\iZX 

o . ».nai^7 <• 4 '^ i r 1 1 orrs^.^ftfc. 

^I4^M^7 ^ ;l-^^ 4 2 0>:Tf 

;f:t4s. Sot, tmwtzi^z^xm. 

[0152] ( m 5 WSatM ) H 5 O^M^?lttSH 
^7^^^gBo«^3i&mi 7Hts&HeWffiHT- 

[0153] *£*WKfcWC fc , ®4 ^fflMt 
2lIc?)*ffi^»ttllffl*7^^^S^ffl^^tl 

mi, M2commmw.7 4)v?mi5i, 52^^ 

T. ^il^'il, fp&CO I DT 5 1 a , 52a^ WIO 
H2, H3<7)IDT5 1b, 51c, 52b, 5 2 c b 

omofmmm^ 3 a- 5 3 d^iimfirA§iiT 

1^4. IDT5 1a-5 1cMIt^5 1d, 5 1e 

ii. m4«0HSfiM^5¥tt^ffi^7 ^^SiM 10 1 d 
T4 1 a-4 1 cM/gUftt!4 5 d , 4 5 e fciSE'^S 
fcfl&£3*ro^. ife, m2^t4Hffia7^;L'^S 
: f52<0IDT52a — 52cat^KltS52d, 52 
e(i. H4^ttMom2^Wtt^H^7^;L'^^4 
2«IDT4 2aM2cII/Kffi4 2d, 4 2 et 

[0154] *HJSMO i a 5 3 a- 5 

3d^. I DTtii^itffMLTt 

t i DTrBioraiPiomsMS^* 5 o^Rht-tsc: t 

[0 15 5] (mscoMMM) Ml 8(4, H6i7)HifeM 

mk7 4)V9mi6 itm^Kxv^h. immwibL 

Ti±, *HJtMT14 36°Y-X LiTa0 3 
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[0156] mmmm? 4 )v?m=?e 1 xn, 3 

I DT 6 1 a- 6 1 c^'Uffi^ffi^fc&^T^S 
*VCV*£. I DT6 1 a — 6 1 ctfWiW L>tlX^hWM 

[0157] *HMMT14. W^l« I DT6 1 a 

<ry^ipt*mxiim-'eh hxum^i \,zmg& nx 

U£ a I DT6 1 a^fKiiffiftStlTUS. WIOH 
2, !3(DIDT61b, 6 1 c T^m^lSffi 

-ft"?) s 5 , 6 tfsii^Tfe o , &\m\m 
vnstix^h. mme 1 d, 6ieii /i/-f^y 

^'SMWtlT"«$fLT^|>*\ ffi^Itt§T"«l)£§ft 
[0 158] I DT6 1 a-6 1 c^m»^H1iW(i: 

3 1 a k $tix& k>. i dt 6 1 a^mmm^mm 1 

6, I D T 6 1 b , 61c <A«flB§^SMil vffti, 1 
ifc, IDT6 1a-6 1c(;fc(« 
«£«^AI(i. 4. 2jum?*4. 
[0159] KltS 6 Id, 6 1 e tCfctt&Hfefltf)* 

IDT61aL I DT6 1 b ^1^:® 1 MB J I 
i (±1. 7 5 ART* "9, IDT61aL IDT61 
c i: COrSIcOSS 2 COrSIBS J 1 2 t±2. 2 5ART*4. 
[0160] ^Sfeffl^ttMfc? >l^§6itC(i, 
A^JSH : F4*^ I DT6 1 at«mft^A*$tLl» 

t , m i ~s 5 e>mm<m& t mmx. , r»» 6 1 

d, 6 1 eia^S^^fiSS^S. ^OJ&fctfcfci 
T6 1b, 6 1 cTH&Ztl. 6^£>JK9 
[0161] 3f5^ffifflC*3U"Ck, 

t , mm i d t & i b , 6ic cDimmmzx o . m 

^ft^ftSSflS. ^WK14, I DT6 1 a, 6 
1 br B 10^1^r H 1PBfc. IDT6 1a, IDT61at 

i dt 6 1 c t cr)mcom2commti\ wmm%t<o$m 

C00. SOfgfcTtg&Sfc^ IDT6 1b, 6 1ct0 
[0 162]fi£oT, IDT6 1bj&^tfcJj£*l6m^ 

fi^fc, i dt6 i cfrhftjjzti&mm^kn&m 
5, 6*^. mmmL<. wise m^^mu 
[oi63] xmtmiz&^xh. msATmeeteg 

J&>£>, mi, H2<7)»7)i!i±0. 4 8A-0. 525 
A^tEHtfSS-fixff J; H£ £fc„ IDT 

O^OiJ 1 1, J 1 2 (4, (n+1.22)xA-(n 
+ 1. 33) XA. CfctfLnliO— 4 05Sgft] i: , 
(n+0. 7 2 ) X A— ( n + 0 . 83) XA, Cfc*f 
Ln(40-4^Kt» fc^ffl^^fc-rS^fcti 



[0 1 6 4 ] *SM;fc^T(4. IDT 6 1 

b , 6 1 c coMMmmmtn^mfct ^tixa o , -e^ 
tiot i dtwij 1 1, j 1 2 iz&n&mmm 

ii,Ji 2 ^itl>fSffifM^vb§<§^iT^I> 0 

t . n i , m 2 (omwrn iztizzz mwmm 

[0165] ttz. DT6 1 a^£>gtlt§§6 1 

d, 6 1eiT'i0lfEStP, Q^^L<-fl>;ttJ;0, 

[oi66] (m<omm) mi 9(4, *%m<mi 
<nmmmM%mmm&7 4 )v?mwmmm-w 
xhh. m 7 oommmxii. *&<m 1 <?> 1 d t 7 1 a 

t , ^11^0^2 , fS3 10 I DT 7 1 b , 71c |gJtfD|gJPB 
fc. -efl^fu S^M7 2 , 7 3^ffiE§^TV^ 
^ ^ffi^i^o^T(4. ®6^Hffi^3¥ttSffl^ 

t i . me comtmmmmmmy 4 ivrmwt mm^z 

# I D T 7 1 a— 7 1 cmfmmi Id , 7 1 e# 

m$L%tixv^<T)x\ mecommMcwmmmwty 4iv 

[0167]**:. f?t=«M§7 2 , 7 3mktfl>tiX 

^&<w?* mi, m2<nTm\z&tf&mBmm^mtb 
hti. z. t h o n t l < (4, 

wmmmt 5 %&_t, x 0 # * t < (4 6 3 %iii± t $ 

[0 168] (^8<7)|UiM) H2 0J4, *^BJ^8 

1 , m2cD?mmm&7 4 >u?m^s 1 , s 2tm^ 
nxm.m. &2<mmmmy 4^m^8 1 , 

8 2 {4 . m 4 0»SM^Wtt^H^7 4 ;W i: |nM£ 
(cfflfi!t$^TV^ 0 M=5:l>tc:^{4, mi, m2^3¥tt 
mmWL7 4)V?m : ? 8 l , 8 2<0tf*WSl<0IDT8 
la, 8 2 a t . A^Sffiff 4 fc H 1 ^WttHH 

mm®.? 4>i?m^8i, 8 2 <mmcom 2 , m 3 <o 

IDT8 1b, 81c, 82b, 82c t. ft^S^ 
5, 6fc^|^t. ^tim. -STM^tt^H^ftS^ 
84, 8 5ij s fflt$tlX\*lZb£.$ > &. 8 1 

d, 81 e, 8 2 d, 8 2 e (4. KWs^^. 
[0169] ±IEH 1 ^WttHHi^ST- 8 3 (4. lffl 
C7)IDT83at, 1»ID T<7)MfJJtieE§il^^" 

1^-x^y^'MRItS (H^-f ) k^^rt-S. ssio 

8 3 0) I D T 8 3 a WMBg^HHW 

(4 2 o a , mmm^nm.m± s o x% o , id Tto^ 

AIJ44. 2 0//mtfc0. IH^§tLTV^V^It^ 
€S^O*^i4 1 2 0 *T"fe !> . 
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[0170] it, s^sf 5, eizmmzfixuzm 
2, m3<D-m-nwmm^.mtF8A, 8 5it m 
i mnmmm^m^ s 3 1 mmm^nx^i . * 
njs^jTti , ±.mm i -® 3 o^ttuffi^fts^ 8 3- 
8 5mmztix^&cox\ H2i^-t«tat. H4 

^feteflJfcJt^T , Si^i^«t < -t s ; 

mmA<7mmm?m i &mm$L7 a )v?mw?>7 a w 
[oi7i] (%^emmm) H2 2ii. %9ommm 

xf^\mz, ms ommt mmiz. m i -m3 ^wtt 

[ 0 1 7 2 ] 3l14^ffijS7 9 1 ton 

T«, ®6^4^Wtt«^7^^^3l^6 1 h(5 
ffRUItflBSS^TV^. ifc, tf*«0ffil«0IDT9 

1 at, A^^4t^r H 1WfM§ilTV^^l^Wtt 
HHi£2W9 3, fS2, I3C0IDT9 lb, 9 1c 
t^S^5, 6fc<9iat«iggS:fvn^SI2, Jfl3c0 
Wttilffii^fB 1 9 4, 9 5 ii, m 8 ^mSftWCffl V ^> 
^ttilHi^iff 8 3-8 5 fc£< |«iai£flJ£$*rO> 

[0173] #HJfcMfci3^T t , SS8<9SS*Wfc l«I«ft 

mffitmrnzts ct s ««m , utiii £ & ft & «§m 
[0174] (miocommm) m2 3it, miocom 

t , a}^ss&?6 1 or H itm4 o^ttuffi^^^ i o i 
mmLtzmmzmmh. m^mitiu, m4owtt 

frn^s. ^iMtowttM^fB^iom, io 

O I D T t , ^OWfMfcffiM § tiX ii\ HS§ tLT 

^ffii^^g^ ioki id Ttome^ufgw^' 1 5 
a , mmmcomm so, id t«sa n±4 . 4 o 

[ o 1 7 5 ] cvmiMrtwmmb? a >v?mw 
*mim£fcr>xm4<om&mffifc#ffi=Fi o i£ 



t o i 7 6 ] * tz. iMmmmm&m?- i o i a, t 

<7)T\ WSf 5 , 6 ^OiJS^'^ L < , Tif^tO®^ 
[ 0 1 7 7 ] Jfll-SI 1 0t0HftMt«l>?¥ttllffi^7 

a jv^m^mmxii , susicffM^ ti-c ^ s « 
f - -/ 7»ttSB^7 4)vmw.t Lxmm-h ; t 

[0 1 78] mi l^HIMil ^Oia^t.y^-^ 

-fh. 02 4fc^t«tat, J±€S«10 2±t, FJtS 
Hail 0 3a^ttS^'7t-yl 0 3Cffl 

[0179] tmmxn, immmm? a iv?mz 

flWt$-5EE*S«n 0 2^ffM«£7)ff^^^L, tft 

Hfrtt X * h ft!!7J, n''v^y'103tf 

ffi^«j&wc-j> o , *f«-*&Y & ^rf s . * 

satMTfi. ffi€*«i 0 2^)Mftfixt, 

1 0 3 <7)^WY t ff-$Ct& ± "5 JIttSM 1 0 2 
3^ytvir-j;i0 3|^tH£Sfl.S. H24T" 

.A°-y 7--y ; i o 3±_izmft>tifzmm^>y k t ^^>r 

^ yyVA ^r^zX OSSK-f S. ;«0lWfi^>y K^#> 
r -f >^ ,r 7 -< ■V-to t , ±IBMft$* X , Y L 

[0180] JilBO i 3 (C, 1 0 2 iO^f^WX 

tA 77 --y'i0 3« Mfttt Y fc^-i^Sdfcfcj; 

■h>x% , ^mm^miti m\~r& n t s . 

[0 l 8 l ] it, v^y^-^^^aOMfelfiYt; 

m*wi<i-&zttfx%, wzx^xh^mm^m 
itzmmthc\ti>>x%h« m->x. ^mmzBitzit 
mmzmtbX'hZK-f&zktfx^, isntLT, ^ 

^ -f n>mmm£'t$> z t vx% * . 

[0182] § o(c, iJBtfDJ; '-I:. '©*i^'-/ 
Wyf^y^SIto i^tt, M»ix, Ytn 

[0183] ^fc, «7>f ^>-t ^ >nzKtX. r<y 
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Wyfmtmt>tit>. mz^yytfy? a yyxn. & 
•y rmiw&mz x^xva \mmh ^xl±ova 
j r#yT<y7tttMLx. *mmimft%&. 

[ 0 1 8 4 ] 02 5(4. l*mm, l 2 ^liMi: L 

z^mmwmmxfc h . ^ ^wttHH^ 1 
1 1(4. lemmas 1 1 2±c, 02 ot^ucWtt 
^ A^n^fc n-vwmmfcy a ji>?mw. 1 
13,1 1 A^mLfzmm^th, ^*§^. wtt 

»£7^?§IMl 1 3£. Mi(f9 OOMHzffiW 
^i$7 ^ /L-^ t LT, WttHffi&7 < JVr-m. 1 1 4 Sr 

1 9 0 0MHz ^^7 4 LTffM-f & ^ k iz 

mwnmmm? a n?mw 113, 11 4 £PM±m» 

I 0 1 8 5 ] 02 5T14, ffimSfLhOWi^y 

fi(;SM$tiS«»^-yi:^SM(4#>rV y^"7 

[0 1 86] 02 6(4, 02 5(^Uc3$ttM&7 4 

S*^"f«tB&fl!flgiaTS)S. ^T14, Wtt«£7 4 
;^£IS113, 1 lA^X-h^yy^ri- ANTteft 

13,11 4<7)ft^w, ztim, iiiaMTx 

aVS^fflm** R x fc § tiT ^ * . 
[ 0 1 8 7 ] , 0 2 5 T"(4. If «^'M^§ 7 A fV 

02 7 t^rr i a mmmttrn'mm? ov 
rm.i 13, 1 14(4. ztizti. h&semsri 

12a, 1 1 2b£ffllvOSjj£LT*>J:^. ^T"J4. 
I^J±HI112a, 1 1 2b£fflVv01l£3*lfc 
?MM7 4 113, 1 1 4 £\ 

^•y^-^'l 1 6?«tt£iX& 0 

[0 188] 03 0-3 2(4. *f&HHfcfli6 

^ftO#®H0T"feSo 03 Ot^Wtt^Hi!fe7 -Ol/ 
^^3 0 1(4. 0^^lTU&^-Xfa3O2£*-f 
S. 7--^«3 0 2(4. *H»JT'(4S«^^-XSK 
T"S> "9 , 0^$tiT^«7)Ht7 U 77f77#y 
y^'XffitJ; 0*^t«l»WttHffi^7 

soften*. 

[0 189] ±IE7"-XW3 0 20TH3 0 2 atti, 

tnm^zwm-hfz^ 1 o^^a*sb?3 o 3 

fc. 2o^hgPtii7jS^3 04, 3 0 S^W^tlT^ 



& 0 mammy a )umwco^ s mm^ 

ft, ^hSATJSf 3 0 3^ffM§tL. W14IM7 4 

4,305 ^mmfl^tsisSixTi^ . ^mmmxn, 
>?YU\j}%kJ- 3 0 3 iztt 1 . 2 o^hSpm^jSS&f 3 0 

4 , 3 0 5^. 0^ffiHT-^M*I^^LT^HM 

mzEMztix^z,* z<Dko\,z^ 2r><m&)&hm- 

3 0 4, 3 0 5^^A*3gf 3 0 3t*TtTH&it8Sm 

[0 190]JP^T, 2o^hgpaj^SS&f 3 04, 3 0 
5^. fl-tKli^Z. r-XS^3 0 6*«M§ 

com. o 3 t^aj^ss&f 3 0 5 tor H i 

if*t<(itf»ftt, r-xs^3 0 7, 

3 0 8*«B§^Ti5D. atiot^A^Sf 

[ 0 1 9 1 ] 03 1 t^-rg¥ttHffi^7 4>umw3 1 

ltfcv^t, ^A^jSf&f 3 1 3fc*fU if- 

SHai^SSSf 3 14,31 5*%H^*(;ffia$tlT^ 
filo-C, 03O(^L/lWtt^ffi&7^^^^*3 

0 1 1 |^*tT1!rlS*S«>S - 1 s . zz\xn, 
iMHTJjSBf 3 1 3 ^f-gmjTJSf 3 14, 3 1 5 t?) 
Ht, T-XS^3 16,31 7^i£«$trT£D. ^ 

fLt i xia^^mcoummcomwrn^tix v ^ 

[0192] 03 OS.V'3 1 T14. MM.^-X 
M3 0 2 , 3 1 23& 1 fflV^*l.-n^#, 

(4mtns§tL-r. ?itt^H^7^^^ga^^t- 
&^v?-is'i,zxv)ir-xmmtfi$tLx^xi>x\<\ 

[O193]i/i,032 t^-f 5¥tt^ffi«[7 ^ /L-^^ 
W3 2 1T14, Em»^3 2 2W*?fltW. 
^Oj±«S«[3 2 2^±Hiit. ^tt^H^7 A)V9m 
f«?iltl^. J±mSK3 2 2<7)Tffit(4, 3WE 

nffi^7 a >\s?m^zmmmzmmz fi, tmpwm 
^mr-t Lxm^tn>*mx-)im-3 2 3vmmwnz 

HS2o^MSf3 24, 3 2 5^', ^A^S 

^ 3 2 3£ftLxtimmtz®m$-&xo izmir^tix 

^5. Wtt^H^7^;k^gM3 2 ltfc^Ti. 2-3 
<^aiai^SS&f 3 2 4,32 S^ttiifctT-XSS&f 3 

2 6#iM§tiT£ | 9. mti^TTifa^^^ta 

JMI5A*3&7 : 323i:^aj*SSg 
=? 3 2 4 t ^P^^hgPATj^f 3 2 3 ^hiiffiTj^i 1 
323hom\Z^ Ztl&L* T-7MT-3 2 1 , 3 28 
^■ffiMStLTfcD. ltjl^«WJ^0^TUl> o 

[ o 1 94 ] 03 3(4, wmz\%hm>mmimwk 
m^tzmmm 1 6 o &iMt-i>^feo#R^7n ^ ^0 
03 3(;^^t. ryfti 6 n;. nri/ 
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ni6 2«§^t^S, fa7U?fl6 2i:f 
ftfflS^-tfl 6 3 RFli^SfiSct-S^ttHH 
$c7 4 )V7 1 6 4&V'±Mtg^s 1 6 5tFgm&ilX\i&. 
S^tS^l 6 3CI F&commfc? J 1 6 9j&* 

5^1 6 6 fc^HWi, RF&£Hfi£-f Stifi#g 1 6 

[0195] limitM 1 6 0 t£{tl>«!£7 4 
1 6 4, 1 6 8 LT#3|BjjfcftoTSj£$ft£SlttS 

[0 196] 

[^«5M] m i ^mmzmmmm&y 4 >vm 

SHififf, 112, ll3^WttiM7^/i/^fitW^ 

wmm 18 0" m%&i o \,zm8&tix& o . m 2^ 

3¥14^ffi«S7 4 ;l^Ht-?tf)*J?$r< & 1 OiO 1 dt b , 
3l30WttfM7 ^^fPH^£< HIO^ID 
Tfcj&*. $ 1 «3lttM£7 /I^*?<7)^&< t 1 

^^*fCii2flWf^WMf, £2, 1*13 

(m^mw&y 4 ivm^zmwtztihm- 

4^Wttl!tH$7^?f|^£ i #gi;LT 
7^^^*^^ffli^^ttJ;0. ¥Si-^¥if^« 

[ 0 1 9 7 ] a*:, 5itt^H^7 ^^s^)at-ffi« 

[0198] i2^dlSWttgIl7 <r 
Tli, H2, S&3 0PM4^ffi&7*/l^£ : fO##rtfc 
it S gjI®t§#tt^'B&-S L , fEjiftfflf#tt« 1 8 
0 0 M&l> i 3 fcJfj£3*rCfc 0 . 3*1 05KM$7 
^/^ff^20IDT^\ Sl2^Wttf«7 4)1 

T<7)M3<7)1 D T 3 £?)®eil«7 ^ /ki'If « I 
DTtf#M$trO^OT\ ^1 co*ttilffl$7 4 /W? 

A^<7m i &Mm$i7 4 )V9mT£&mb lx\^z<d 

«&7 4 ;^§IM^J«&t^x I- zH£J££Hfc L 



[0 1 99 3 tit. 33M£gffii£7 4 4 ?Sf)ft£t£M 
[0 2 0 0 3 ®2^0JJ^S^ttSH^7 ^?§§M 

taswc, mi^mmbm2^mmbt\ 0. 4 8 a- 

0. 52 5AM%£i:afc}|)£$trO^I^«. M 
meym&Z 1 . 5 d BJ2HA 2 0° & 

t t -r s £ i: . ^mmcDgitzmmtz m±.-th z. 

btfX'^h* 

[02013^1 ^mmRum2^rm^\ zti^ti. 
it 1 %.m2mtz?m£tzn s \-m%®m%zz\ 
b . i~o s mm<?>$tt t mM-t& - 1 1 . 

^x. ^mi^Aitmtz-txoizmi, &2<mm& 
m\mxv^iv^z\±^ mm>fo£&wm®m*% 
mitzb ix . +#%®i$mt:m z\bvx$ , 

[0 2 0 2 3 § h t, mi (7)P^H& 1 . 7 2 A- 1 . 8 
3A.m2«B^'2. 22A-2. 3 3A«0«SHtfc 

■cs, fr^%mm+ft%fczbi-&c\btfx%t« 

[0203] jS2^B^ffiS5¥tt^ffliS7 ^ 
IZ&^X. LiTa0 3 #*Sfi*XttStf'tt:YWA>fe 

ao 3 ass^ffl^. mi, m2<7)\me>o-h'j?%<bi> 

o%v±t ztix^&igf&iziz, u-^-mmmizm 
m^tt. ttazx-oxw^m^immi ,ib&x% 

7s, „ ftt. €SSS^'6 3%Iil±ffcl»^t{i, i 
[0204] H2 ^BH^S3¥tt^ffl^7 ^ 

t v . m i s b m 2 vmm t <n m^mm 

^ S3 tOKIt^ t m 4 ORIt^ t OP H 1Pi t vm L < $ 

m3<7)wit^ffi&7 ^ ;k^«^7 a lummmim 

L < * 0 , WE^Mt^ i 0 SlUfcflJffl-r £ - 1 ^T" 

[0205] M3(T)%mzmhm s tmMSL7 4 warn 
xn, mi-m3cow\mm&y 4 iv^m^mi. m 
2 (m'&.mm^y 4 ivtmj-tfw, 1 ^mmmm? 4 >v 
?mj-<nm 2 ay 1 d t izwm$ kx m.w,3 ^mm 
mm.? 4 )i9m^-t>\ %i<mmmfc7 4 }v?m=& 
m3<DivT\zmmztixt5^ , miem^mmm 4 

Jls?mT<?)B2cr)lDTb, H3<7)IDT<7)A:&4fcW: 

&j}tem-&ffli£tf. mm^mHzm^xmi 8 0 0 
mz&nx*. m 1 ymmmifry 4 n zm^zmmti 
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m-^mmm&tthw&m&7 4 wmm.* 
mm- &zk #i>o z corns ^ tm , 4 ocowttn 

mzmu. 3\mmmmm 4 iv^mi-mv^z 

[ 0 2 0 6 ] a tz . m&m&y 4 )v?mi-<?mitmk 
u#!>w\ w^mmzm^tzktfxz.. 

[0 2 07] ^3 ^BJt«S^t4HffiiS7 )V9%m 

{zaux.mi, m2cDW\mfr. 048A-0. 525 

AjWS&Sfc&fcti. i»±pfiJS*- l . 5 dBiil 

Jtco^f^lltKit-f •£ £ k I . 
[02 08] S3 <7)3fcBJJ£$S3!tt^ffijfe:7 ^ 
fctivvc, £1, ®2<0lBIH^l, 2*«K:-r*&t 

[0 2 0 9] m3<ft%mz&WX. SI, m2<0|BHB*« 

[0 2 1 0] £f 1 OIBHBJ&* 1 ■ 72A-1. 88AO$e 
ffltfcO, ®20iaiB**2. 2 2A-2. 3 3A^iEffl 

t $ , fj^mmm+m&z t-t&zt f/x s 

s. 

[0211] S3 O^t^S^ttHHM^ ^ /t-7SM 
fctSWC, SI DT^cf^tSlOEIt^T'CO 

8E«i t , s 1 o 1 d Tco^kfr^m2commxcom 
mmK^tix^t^zi^ *mmogft.t:£ m 
mznm-t& z t #-c# h . 

[ 0 2 l 2 ] SB 1 ~3 «DfSHjfc$sgi|M4^ffi&7 * 

wmza^x, m\mmm&7 4)v?m-?t\m^ 

X\^ I DTtomS^^gii. S20WM5&7 4 

/P7«^&^S3 o^tt»£7 < ;l^S^£«LT 
DT^mS^UfgOl . 5-3. SfgCDieH 

t&s^-tti. mmm^zwih v swri« 

[ 0 2 1 3 ] S4 <9&EfcflS55lttSHSfe7 * ;1^§£K 
Tli. S2 ^[4HH^7 4 ^S^asi^fttfc 

(tse^ff s 1 cowvtmmmy 4 )V9m^\m 
mmmvt t ws-a lt ^ 0 . femeffl^tt^s 1 owa 

Tfc 0 , S 1 , S 2 4 /1^*?<D-^ 



^fflfilc LT ^ h cot, S 1 -IS 3 eolfcBJIfcfil S WttHH 

, l 2\wm\mm^y 4 ivtm? itm^x 

[ 0 2 1 4 ] £ tz. H4 0%BJt^| ) 5fftHffi^7 ^ ;L- 
^S^tfc^T. SI, I2«\ 0. 48A- 

0. 52 5 AM^S^tli. StgOTtfS^ 1 . 5 d 

fc&wzi,zm±i-& z k vx^ h „ 

[0215] S40|feHj^fM5£tt«!£7 4)V9$m. 

izaux. mi, m2^mmt)K ^1, 2^ii/i-r^ 
[ 0 2 1 6 ] s 1 , S2tor H w^3 , 4 mwz 

^rfdtJ.. ,iifrtfL(iJ; -MSI^n^J-r .'Ife-LTjh L 

[0217] ttz, mA(r>%mza\^x . mi?w&& 

1. 7 2a-i. 88 AcoiEHtfeD. m2<?m&& 

2. 22A-2. 3 3A^tEffltfcS*^t(i, WJK 

[0218] S4£7)^t^^T fc , UmS^'L i T 
a0 3 #S H H H ^XW£^i:^Yffi^^ZW^[6]t3 6- 
44" ^)iEfflT-[lIlK$tLT^SL iTa0 3 S^^ffl 
i\ SI, S2^PB^3^^r<tii^^W:. 
4--£< t i>-*comS^I?A$^Tfc 0 , fSHflSf&tf 

ff A§tL/-cr H iPitfc(ti>msiM*^5 o%ti±fc $ti 
i oT#A»A»is^Eii> c: k ¥x% h , mz, mm 

[0219] m4cD$%mz{$m'\mm®.7 av^mw. 
iz a ux , m i asm® km 2 ^mm t co r H ior H iPi 

*\ S3C0RI^i:S4ORI^fcor H 1Pii;^L<§ 

m3comnmm&7 4 iv^m^y < ivnmmmm 

L<%*). ^mor^\YA i 0 M^tfWMt-S Z k PX 

[ 0 2 2 0 ] S4 sofKHfcffi63IMmffii£7 ^ ;P7^E 
tti^T. S 1 ^Wtt^Hi^7 ^ ;t/^«^^Tiffflt 

m?tmhzktfx%. wzx^xmiM^x o-n 

[02 2 1 ] S50%BjfcfM$tt«!£7 4^7^M 
ti. SI -S3 CO I DT^tfl, lOC0Wtt^Hi^7 4 
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)v^m^mt, mi, m2^iDTm^mi^mm 
fc, mi, m3<7)iDTffl<7)m2?)ffimti^ims2$: 

PfcU ^1 I DTj&CFFffiSB7£«j£U 112, m 
30 1 DT^WSTOf^SilT^I>OT\ "m~^ 

1 ffl^ttl*M7 >kJ^ £ i: fc± 

[ 0 2 2 2 ] £ . 3£ttlM7 4 ;U7«^7»ffi« 

[0223] sfc, g5«iitfe^Ti> mi, m2 
cow\mft±Mmmcommt %tix^z>cox\ m i comi 

[ 0 2 2 4 ] $ 5 £ 39M4f*flS«7 * 

[ o 2 2 5 ] mz. ±im&mmtf6 3%&.±.xh& 

? tit ^ 4 , &aHHtitt#(£ft 3# 

[0 2 26] ¥«^M<7)#S^t:it^t3^^ 

^tLmmm-mm^mmtz zk^zx^x. mm- 

i 0 -Jlftft s c: t tf-cg s . § a> t . ¥ 
hZk h . 

[0 2 27] *^0J5^l>Wtt^H^M^fe^T. W 
JS^lHE^JWf 4 <r t 4 o 

[0228] ^ ^-y^-^atxaw 

»<05 ^5r< i: t> 2o^-^^$S^LTBgft*f 



[ 0 2 2 9 ] § £>fc, *^t^l»WttHffi^7 4 

mmxn. immi±.izMmm%iy iwrn^ffrntfL 

J£»£ix4^-74f£ff;i, fl^-x«t, lo^hgp 
A*S^?ifc(i^gPtfi*S^fc. 2o^hgPK*S^t 

^(±^A*s^ mmt>tix ts o. i -3^^h^A?j 

^(i^A^S^^HMft tiT ^ S> 
[0230]ifc, *^t^l>WttHHi^7 4 

ngtti . ±ie^^a?js^ t ^mm^T t t^m 

±ii2-jmmm^m^itdi^x^ 
=miz.&%<k & i^r-x^mm^tixv^m 

[ 0 2 3 1 ] § *^^4HH^7 ^P^g* 
[HffiOffi^^BJ] 

[H l ] m l oHJtM<D3!ttilffii&7 ^ 

[n 2 ] i§ i <7>^ssM«o3itt^ffli*7 4 wmRvm 
mm&mm&y < tummcoy 4 ivmm^-r 
m, 

[04 ] m 1 oSISfeMa^*^?ltt^H^7 -f 
Sr*t"0o 

[07] pi o^a i DTr B w B iPifc^»Mfc«i^^ 

•T0 O 

[08] I DTP B WHlPit^ii^AfI^t<7) 

M«^^0o 

[09] Ko^d i DTr B w B iPifc«t§¥gfSfc«^ 
[010] iio^a i DTm^mmkim^msikm 

[011] €®^Ht§i:bt ,4.0 d Bcowmm^ 
[012] WBB&mmitk. vsv;Ry,?M&it^t 

0o 

[013] *l§0^^.SI 2 ^)HffiM(7)5¥14llH^7 ^ ^7 
gM^mffiSit^^^0SWH0 o 
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[0i4] ^m? s\ ^ m si i! r ^\mm&y 4 >v9 
[His] *minm4<mm<?mmm!L7 4 )v* 
[0i6] mAnrnm/momm? * w$m.0>y 
[017] 5 <7mmvmmkw&7 4 jv? 
[0i8] j&m<rm 6 ^nffiM^^ttUffl^^ * 

[019] 7 ^HffiMO^tt^ffl^^ 4 )V9 

[02 0] *f^JOfil8^j|J6M^ttM£7 
[02 1 ] ®4«HlfeWS.VB8«»S^J«#5¥tt*ffl 

[022] *mv&9cmf&m<vmm%L7 4 
[023] *mmi ocommmmnmmy 
[02 4] xminm 1 1 iv 
[025] *^Bjomi 2commmmi?mmmw.7 

[ 0 2 6 ] 1 2 7> r: Sfcpji :| # II »j£ M/l " £ 



[02 7 ] mi 2cmmM<vmMfc®m®mw7 

[02 8] ®Mnw\tmm%i7 4 jummn-mzmw 

[029] imww&mmmy 4 ivr-simmm^ 

[03 0 ] #ifcBHfcj&»a»swttSffi&7 -f ^7§§Moffi 
^»j^iFJ-ri>/ifto0T-s>D, 
0 O 

[031] *mimmm&.7 4 jvtmwnz uzm 

Ho 

[03 2] *l£TOMWtt«!£7 ^ i\,9mwm<n 

mmmm-ht&omzh 0 . J±m»«ffi0o 

[03 3 ] *^t^l>5itt^ffi^E^'fflt^ilTU 
& M fall* jsW^, 3W)JIW :/n 70.- 

i -3 -m i ~m 3 to?¥ttHffi&7 4 )v?m=F 

la, 2a, 3a-gfl0)IDT 
lb, 2b, 3b'"H2c0IDT 
lc, 2c, 3c-£53tf)IDT 
Id, le-3d, 3e-RW3S 
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[06] [07] 




iQT-iDTiBKAiayeisftLfca 

[010] [011] 




890 940 990 1040 

mm (mhz) 
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[HI 3] 
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[033] 



^T 161 T 164 ^ X 1 65 r 163 




167^ 168'' 



11 - 



